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BEXBBCONS. - . v : s oty 5-4
BZXBSCIVD, i oo ivss s ity 5-4
BZXB5CBV2. . .\ - <o 5 IRIGAR 5-4
BZXBBCOVL. - . oiivli s sibudia s 5-4
PARCT: . w5 a5 o6 7-20, 7-25
DABEA". - . 5o it b ol 7-20, 7-25
DAOCS-... . . ieiiodimmbna 7-20, 7-25
BAOCT. . - ivim s inias e elortd 7-19, 7-25
BAORT! ... et 7-7,7-24,7-25
DABD2 . ... ... cion o 7-7,7-24, 7-25
RAOET . .. . ou o i 7-1,7-22,7-25
DAV < oo bt oo a0 7-20, 7-25
DAOKD:. . <ol 7 Lol 7-19, 7-25
BABKA . .« 4tondliaanbsan |42 7-19, 7-25
BAONZ.. w.. .o chicd il il 7-18, 7-25
DATD4 . . .. .ok 7-5,7-24,7-25
B4TB5: . . 7-5,7-24, 7-25
BASCE - - it i TN 7-23
BRACTEY & bre il i el 7-22,7-25
BAAGE . .. w5 i« sie [srs Ak 7-25
BASGIY ..ci e dias ot ol 7-22,7-25
BABES . . oo okt 7-23, 7-25
BRGHS - s e e 7-24,7-25
BASHS: . - .2 i s e 7-23, 7-25
BBTOO . ...« 5ihddts s nis e Tokote TS 4-2
BBVTE : oo i b b kot s 0 4-2
EDHBO00A - « o st oaoaondiy 4-1
BBHB33: . o o5 .5 - o oo i 4-1
FBHA00 ... oo o i i 4-1
RBHAAA ;. s o oivss 5 e R 4-1
RBHE00.. =« o« scios b et 4-2
EDLEL300. oo s ot 4-1, 8-14
RBLL3595 . . 5. s rais et 4-1,8-14
EDEIATAR .- s o 4-2,8-14
EDELAAS0) . bl mie s 21000 4-2, 8-15
EDLELAAAE . . ..cox s s fisnad 4-2,8-14
EBRIEG00) .~ 5 oir s an ks 4-2, 8-15
EREEGAA, -3 s ke g o 4-2, 8-14
BITAAI00. o s 5mn ook s ol 4-2
R IO v s o 73 SRR 4-2
2 (=0 1o MERMENEER BN PR 2-3
IRES20. . . . & bk o e SRS 2-3
IRES30- ... . Cirlohiis o7 S 2-3
BRESAD ... S e o 6 SR 2-3
IREZAA. ... 5050 i ooy e, IRIGES 23
IREZ24. .\ i o o AR 2-3
BREZBA. . . « s s s eI 2-3
IREZ44. ... . .. o in B0 2-3

Devices Page
({3157 5 e s -4 2-3
IBBSTORTI: - Ll s ey 2-3
BES2OM . o Bin s njiie e ook 2-3
IRES30TS W i 2o o o s 2-3
IRESADE S L an L e 2-3
IREZ A oy s st | B 2-3
BREZRAR Lok ol ooy it e 2-3
BREZAA . s e Gl v 2-3
IBZAR Ty o e el o S 2-3
JHOS BB o e e i) 3-7
TR, - v 2 e i o s e RS 3-7
JHOB . - o i n s s e i 3-7
JHRONL s S s e ke AN 3-7
1 [[6 e SRR e T 3-7
L F e R R S 3-7
a1 e S P SR 3-7
LG 10 L0 7 L e e | T 3-7
4 W P e MR I | ¥ 3-5
% 117,51 S e e Sk SR 1 ¢ 3-5
78 S b i L AR 3-5
ISR oo L s L L R 3-5
e 12007 [ o e SRR - 3-2
o2 s R St S SR S 3-2
JBU N S el b e e ) 3-2
o 2070 SRCRRL SCMEREISN ST R 5. 3-1
IR s v e R e 3-1
SO0 E s T T L 3-3
SO U . e o R 3-3
d305 - . iR sk 3-3
JBOOIL L s e R R 3-3
D o i o R 3-3
MERU00-3 . - v o0 o oo Bl 6-1
MERIOO-A <. o5 o B ot 6-1
MERIOO-6, ;.. . oo o v Bei et 6-1
MERI0O8 ... ... 0. - ad e 6-1
MMBDI201. ... ...-vih 4-2,8-14
MMBDI20D . . oo 4-2, 8-14
MMBD1203 ........... 4-2,8-15
MMBD1204 ........... 4-2,8-15
MMBDI1205 . . <. ccnnit 4-2,8-15
MMBD1401 ..........: 4-1,8-14
MMBD1402 ........... 4-1,8-14
MMBD1403 ........... 4-1,8-14
MMBD1404 ........... 4-1,8-14
MMBDAI405. . ... o sty 4-1,8-14
MMBD1501A .......... 4-1,8-14
MMBD1502A .......... 4-1,8-14
MMBD1503A .......... 4-1,8-14
MMBD1504A .......... 4-1,8-14
MMBD1505A .......... 4-1,8-14
MMBBIZ0). . s oY 4-2,8-15
MMBD1702 ........... 4-2,8-15
MMBD1708 ..... .o..15% 4-2, 8-15
MMBD1704 ........... 4-2,8-15
MMBBD1705. ... ..i-. il . 3 4-2,8-15
MMBD4148 ........... 4-2,8-15
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MMBD914 ............ 4-2, 8-15
MMBEBIZOE . . <o 2-10, 8-8
MMBFA091 . . ... .o con . s 3-6, 8-11
MMBF4092 . ... ...... .- 3-6, 8-11
MMBE4098 . ... ... ... 3-6, 8-11
MMBEATTE . onoeniye s 3-8, 8-12
MMBE4118 .. ... ..o 3-8, 8-12
MMBE4119 . ..o cncive e s 3-8, 8-12
MMBRE391 . ... .- .0 o 3-6, 8-11
MMBEA4392 . ....:.0.:c0xe 3-6, 8-11
MMBF4393 . ....... 3-4, 3-6, 8-11
MMBF4416 ............ 3-3,8-10
MMBEAB5T9 . ... . ocoos 3-6, 8-11
MMBF4860 ............ 3-6, 8-11
MMBF4861 ............ 3-7, 8-11
MMBF5114 ............ 3-5, 8-11
MMBESTIS .. ... vovieivai- o 3-5, 8-11
MMBES116. . ........... 3-5, 8-11
MMBE5457 . ............ 3-2,8-9
MMBF5458 ............. 3-2, 8-9
MMBF5459 ............. 3-2, 8-9
MMBF5460 ............. 3-1,8-9
MMBF5461 ............. 3-1,8-9
MMBES462 . .......¢.... 3-1, 8-9
MMBF5484 . ........... 3-3, 8-10
MMBF5485 ............ 3-3, 8-10
MMBES486 ............ 3-3, 8-10
MMEBEIEELL . 2 s e 3-7, 8-11
MMBEII12 ... e 3-7, 8-11
MMBEII3% 5.0 .. .. 3-7, 8-11
MMBFJ174 ............ 3-5, 8-11
MMBRIIZS S o e . oa - 3-5, 8-11
MMBRITZ6 .55, 0.5, < .. - 3-5, 8-11
MMBEINWT b s - o s 3-5, 8-11
MMBEIROAERE. 5% . .. 3-2,8-9
MMBEIBORS - . . .- 3-2,8-9
MMBEI2ABS: . . ... . .« . <. 3-2,8-9
MMBEJ270 % ... - o :-ocoe- 3-1,8-9
MMBRIREL L o 0 oo ws 3-1,8-9
MMBFJ304 ............ 3-3, 8-10
MMBEIBOS 5. . ... 3-3,8-10
MMBEJ3G9 - < ... .. .... 3-3, 8-10
MMBEIBTO® &, . o0 vn e s 3-3, 8-10
MMBT100 ........ 7-4,7-11,8-17
MMBT200 . ....... 7-4,7-11,8-17
MMB2222 . .. v o s o s 7-7,8-18
MMBT2222A . .... 7-5,7-11, 7-15,

8-17, 8-19
MMBT2369A ......... 7-16, 8-19
MMBT2907 ............ 7-6, 8-17
MMBT2907A .7-3, 7-15, 8-17, 8-19
MMBT3640 ........... 7-17,8-19
MMBT3646 ........... 7-17, 8-19
MMBT3904 ....... 7-5,7-11, 7-15,

8-17, 8-19



Alphanumeric Type Index (continued)

Devices Page
MMBT3906 . . ..... 7-6, 7-11, 7-16,

8-17, 8-19
MMBT4123 ............ 7-7,8-18
MMBT4124 ............ 7-9, 8-18
MMBTA125/ . o octsla s 7-8, 8-18
MMBT4126 ............ 7-9, 8-18
MMBT4209 ........... 7-17, 8-19
MMBTA258.: ... . oe o wonlria 7-17, 8-19
MMBT4400............ 7-5, 8-17
MMBT4401 .. .7-5, 7-15, 8-17, 8-19
MMBT4402 . .. .. ciive 7-6, 8-17
MMBT4403 . . .7-6, 7-16, 8-17, 8-19
MMBTE086. .. ;..o oo = n bl 7-10
MMBTSOBT. . .. s oo swsiahba s 7-10
MMBTS5088 ... ...« s ovio diaiels 7-12
MMBITSE0B9. ... .. .+ .o o s 7-12
MMBT5179 .~ o v il 7-14
MMBT5401 ........... 7-18, 8-20
MMBIT5550 ... - .. ettt 7-18, 8-20
MMBIT5551 ... ....ceue 7-18, 8-20
MMBTST71 . . o vl ion 7-17, 8-19
MMBT918 .. ............... 7-14
MMBTAO5 ........... 7-23, 8-22
MMBTAO6 ........... 7-22, 8-22
MMBTA13 ........... 7-20, 8-21
MMBTA14 ........... 7-20, 8-21
MMBTA42 ........... 7-18, 8-20
MMBTA55 ........... 7-23, 8-22
MMBTA56 ........... 7-22, 8-22
MMBTA92 ........... 7-18, 8-20
MMBTHI0 . .. .. a0 s J8808 7-14
MMBIHIL . ... o o Fa s b ST 7-14
MMBTH24 ... oo bil 2000000 7-14
MMBTH34 .. ..o o oo it I 7-14
MMBTHS .. ool oo o el 7-14
MMBZ5226B .......... 5-3, 8-16
MMBZ5227B: ... ..cq.4 5-3, 8-16
MMBZ5228B .......... 5-3, 8-16
KIMBZ5229B: ... ... o v toertise 5-3, 8-16
MMBZ5280B siv. wveovin 5-3, 8-16
MMBZ5231B ... .. oo ot 5-3, 8-16
MIMBZ5282B) ... ... ifvcie st 5-3, 8-16
NIMBZ5283B ... . .%o 5-3, 8-16
MMBZ5234B .......... 5-3, 8-16
MMB25235B -.....:....= 5-3, 8-16
MMBZ25236B . ......... 5-3, 8-16
NMMBZ5287B. .« sinerainne 5-3, 8-16
MMBZ5238B ... ..:w.: 5-3, 8-16
MMBZ5239B .........:: 5-3, 8-16
MMBZ5240B .......... 5-3, 8-16
MMBZ5241B .......... 5-3, 8-16
MMBZ5242B ..... .uw-«s 5-3, 8-16
MMBZ5243B .......... 5-3, 8-16
MMBZ5244B .......... 5-3, 8-16
MMBZ5245B .......... 5-3, 8-16
MMBZ5246B .......... 5-3, 8-16

Devices Page
MMBZ5247B ........... 5-3, 8-16
MMBZ5248B ........... 5-3, 8-16
MMBZ5249B ........... 5-3, 8-16
MMBZ5250B ........... 5-3, 8-16
MMBZ5251B ........... 5-3, 8-16
MMBZ5252B ........... 5-3, 8-16
MMBZE2538B - 5 s v s 5-3, 8-16
MMBZ5254B.: ..o oot ot 5-3, 8-16
MMBZ5255B ... .« s oot 5-3, 8-16
MMBZ5256B ... . .o« o« wot 5-3, 8-16
MMBZB257B. . . o v aes 5-3, 8-16
MMBQ2292... ...woio il 7-26, 8-23
MMPQ2222A ......... 7-26, 8-23
MMPQ2BEY! ..« i se m 7-26, 8-23
MMBQEOOT .= 5ol - i 7-26, 8-23
MMPQ2907A ......... 7-26, 8-23
MMPQ3467 ........... 7-26, 8-23
MMPQ3724 ........... 7-26, 8-23
MMP@3725 . ... .-/vwe- 7-26, 8-23
MMPQ3904 ........... 7-26, 8-23
MMPQ3906 ........... 7-26, 8-23
MMPQ6502 . .......... 7-26, 8-23
MMPQ6700 . .......... 7-26, 8-23
MBR2EDD | (.t i 7-26
NMPQ2BEY . . ... . s o oI 7-26
MBREGBT' . ... oo o S Ll 7-26
MPRBABT . v i vt v SN 7-26
MBRBFA.. ... o oluses! s WIS 7-26
MPRBVR5.. . .. ooiiuic o a 7-26
MPRBSO4 . .. ... .o 7-26
MPQ3906 .. ... ......... 80 7-26
MPABSD2 .. .. .ol 0K 7-26
MBRBZ00 . ceemtor o 105 2 7-26
MBSSITO - s 2| o v I 7-14
MEBSBEHA ... il o g SSTEY 7-9
MBSEBHS . .o oo meitd Ly 7-9
MBSEBAB .. ..oocoeoy i ARt LT 7-9
MPBES21. . - oiovovno e il 7-9,7-12
MBSE523 . .. v b 7-9,7-12
MBSEEBT - . v o G HRIIN 7-5
MBSB534 . ..ccooil e o biidl S 7-5
MBSBBB2 . ...coi ol o e EES 7-9
MBSB098 . .......c..u: 7-2,7-23
MBESBOB .. < oo i 7-2,7-23
MBEBAGE .. ..cvc=i: bt 7-1,7-22
MBS o it oot Bah) 7-21
MESAIR -G i s St 7-21
MBSAIE . o s 7-21
MESERE .. . ..o el 7-11
MBSAER .. oo o e 7-18
MBSAAS . ... oo o 7-18
MBEABS e i ot 7-2,7-23
MBSABE - o 7-1, 7-22
MBBREE o o e 7-21
MBSABS .. ... ... i cosisis S 7-21
MBSA9G2 ......cow.ui. k00 7-18

Devices Page
AR BB o i 2 i oy o T 7-14
INIEESETIRIE ol 505 iy D 7-14
i S P S R . vl 7-14
MESEIZA 1 < b oo A0S 7-14
MIRSESH | ol o o i d S 7-14
MBSESH, o 5 b v J000 L5 7-18
MPSWOTA .. - cirvve bova o 7-8, 7-24
MBESWBTA oo idcisresoss 7-8,7-24
MITBRSABSE . - . v i sl 2-5,8-3
MIRIOBRET. .. - iosssini B 2-5
MTB305BEL ... .o e «co - ¢ 2-5,8-3
MTRBOSHELL . . . - o0 s B B 2-5
M RESONGOE oot ot A0 2-4
MIRPEEZNOSE & ool o SR 2-4
MTIRASNABE S -5 oo o 5 Shad 2-4
MIFRISNOBE .. o o v s el 2-4
MTRISNOBEL .. .. ... [ 8 2-4
NIIPBOBBE -+ e »ove & o e 2-4
MIBB3ABAEL . = . o i - 30 2-4
MIEBBONOBEL - v 7550w s 2-4
MTP3BNAOE ... .. ool S 2-4
MURSBNOBE - - ... «civmre -5 2-4
MTBSONOSE . ... . s . 1o 2-4
MTPSONDEE . . ..o B0 2-4
MEPSBNOBEL: . .iv v v vimiatiaite 2-4
NBBIBBL. ..o s oo m o Rd S 2-2
NBBAOEA .- . vvs vsviwimia 2-1, 8-1
NBBAOSAE . .. . ... <o 5 2-1, 8-1
NBDB40BAEL . ........5 2-2,8-2
NDB405AL ............. 2-2,8-2
NBBZAO5B . . vvoiiviccvie o 2-1, 8-1
NBB405SBE ............ ... 2-1, 8-1
NDB405BEL ........... 2-2,8-2
INBBEDSBI o e B 2-2,8-2
NBBAOBA.. . . oncvssivn » § 2-1, 8-1
NBBAOBAE . ..c - sz wr v 2-1, 8-1
NEBAOBAEL ... - o .n o 2-2,8-2
NBBAOBAL. . oo oo o M 2-2,8-2
INBBLOBB. . e it 4 2-1,8-1
NBBAGBBE. ... o stol v o 2-1, 8-1
NBB406BEL . . .. . -unie 2-2, 8-2
NBDB40BBL .. - . .. oo oo lh 2-2,8-2
INDBAOBA:. /. = ssvover oo & 2-1, 8-1
NDBADBAE .. ... ccsnei 2-1, 8-1
NDB408AEL ........... 2-2,8-2
NBBAOBAL .- oo s s s53 2-2,8-2
NBDBAO8B ... - iooviocsiviv s 2-1, 8-1
NBBAGBBE . ..o.ioone - 2-1, 8-1
NBBAO8BBEL: . ...« - siak 2-2,8-2
NDB408BL ............. 2-2,8-2
NBEBEIOA .-, o0 dce o0 2-1, 8-1
NBB41OAE .. .:owvovss 2-1, 8-1
NDB410AEL ........... 2-2,8-2
NDB410AL ............. 2-2,8-2
NBBA1OB ... .- v voe e s 2-1, 8-1
NBB41OBE ... ........: 2-1, 8-1
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Alphanumeric Type Index (continued)

Devices Page
NDBAIOBEL . .- - e 2-2,8-2
INDBATOBL . L oo e - 0 % 8-2
NDBSO5A! | .- oo i it 2-1, 8-1
NBBSOSAE . s ik mi suipihoie 2-1, 8-1
NDB505AEL ............ 2-2,8-2
NDBSOSAL. ;- s e mmintas 2-2,8-2
NDBSOBB: . .- . < wmie ol 2-1, 8-1
NDBSOEBE ... ...« oo 80 2-1, 8-1
NBB5SO5BEL . ... ... 5558 2-2,8-2
NBBS05BL - - e o ii8 2-2,8-2
NDB506A .............. 2-1, 8-1
NDBSOGAE ... . i o i digh e 2-1, 8-1
NDBSDEAEL .. o ot g 2-2,8-2
NBBSOBAL ... .. v . (0l 2-2,8-2
NDB506B . ... . .noniels 2-1, 8-1
NDBSO6BE .. .- .45 o e 2-1, 8-1
NDB506BEL . ... -« slonis 2-2,8-2
NDBSOBBL ...t e o 2-2,8-2
NDBSOBA' .l it st aiete 2-1, 8-1
NDBS0BAE .« oo diiett 2-1, 8-1
NDBSOBAEL .- s ity 2-2, 8-2
NDBSOBAL - - oo <ot 2-2,8-2
NBB508B' ... . < oci-. di5e 2-1,8-1
NBDB508BE - ... .. < - sk 2-1,8-1
NDBSD8BEL .. ... 8 2-2,8-2
NDBS0BBL. . ..... ... - cieoois 2-2,8-2
NDBSTOA . . oo s e o 2-1, 8-1
NDBBAOAE ... 5 o o oiit 2-1, 8-1
NDBSIQAEL [ . aoin i e 2-2,8-2
NDB510AL ............. 2-2,8-2
NDBSIOB: . +..v- vt v mimiosrine 3 2-1, 8-1
NBBSIOBE ..:........59 2-1, 8-1
NDBSAOBEL .. ... ... 550 2-2,8-2
NDBSHOBL ... 2« o)osioneiis 2-2,8-2
NDBB05A .............. 2-1, 8-1
NDB605AE ............. 2-1, 8-1
NDBBOSAEL . . . ... . v s ot 2-2,8-2
NDBBOBAL . i e 2-2,8-2
NDBEOBB ... : s diiniaia 2-1, 8-1
NDBBOSBE | ..ty s 5 208 2-1, 8-1
NDBGOSBEL. ... . o his 2-2,8-2
NDB605BL ............% 2-2,8-2
NDBGEO6GA . ... ..iconaeet 2-1, 8-1
NDBGOGAE ' ...« .o vats 2-1, 8-1
NDBGOGAEL ;1 .iiieie s 2000 2-2,8-2
NDBBOBAL 1. oo s 2-2,8-2
NDBBOEB: ...scsbihosis et 2-1, 8-1
NDB6O6BE ... ......: 5% 2-1, 8-1
NDBGOBBEL . . .c ... itk 2-2,8-2
NDBB6OBBL .. .:ionyeie 5ot 2-2,8-2
NEBEOBA ... - woinsoitivact 2-1, 8-1
NDBGOBAE: ... .; ok 2-1,8-1
NDBGOBAEL . - o cue st 2-2,8-2
NBBGOBAL . ..« it womant 2-2,8-2
NBBEO8B.. . o560 o i 2-1, 8-1
NDBGOBBE ;.- - 5.5 ook 2-1, 81

Devices Page
NBBGOBBEL: .. .\ ... .. %8 2-2,8-2
NDB608BL ............. 2-2,8-2
NBBGHOAL ... ov oo mrlor st IR 2-1, 8-1
NBBGIOAE .. . vooeeaiuhiie 2-1, 8-1
NBBGIOAEL .......... ..t 2-2,8-2
NBDBOLOAL . - . ooy ios el 2-2,8-2
NBRBBIBB .. . . .. . i 2-1, 8-1
NBBBIOBE ... . .30 2-1, 8-1
NDB61OBEL . . ... . ... %5 2-2,8-2
NBBGIOBL . i .. ... =30 2-2,8-2
NBIB7OBAL . .. & o d o o R 2-1, 8-1
NEBZOSAE =, | i i 2-1, 8-1
NRBZOSAEL" ... .. .. 2-2,8-2
NRBFASAL . ... :u5e S 2-2,8-2
NDBYOBBS - .- o s B 2-1, 8-1
NBB705BE ... .. ... /@5 2-1, 8-1
NBBIOBBELL . ... .=, 5 2-2,8-2
NBB7Q5BL . . . ... oo s 2-2,8-2
NBBZABA:. . . .« .s:vvcuoon 2-1, 8-1
NBBZOGAE .. . .. .5 oo 2-1, 8-1
NBB7OGAEL .. ...:m0:sls 2-2,8-2
NBBIOBAL .. .- . .o o o 2-2,8-2
NBBYOBBE. . ... o Ao 2-1, 8-1
NMEBZOGBE' ... . s 2-1, 8-1
NBB706BEL - .. ......54 2-2,8-2
NEBFOBBL .. i . 5 oo 2-2, 8-2
NEB7ZOBA ... o s iiiorn s ) 2-1, 8-1
NBB7OBAE! .. ... L. s chd 2-1, 8-1
NBBZOSAEL ... . ot 2-2,8-2
NBBZ08AL ... e i vt wn 2-2,8-2
NEBZ0BBI . . v« - sl o 2-1, 8-1
NBB7OBBE: .. . od ok L 2-1, 8-1
NBB708BEL. ... . ..0..a:% 2-2,8-2
NBB708BL... . .. iciued 2-2,8-2
NBBZIOA . « | 42 frtine § 2-1, 8-1
NBBTZIOAE: .. .. 5t ol 2-1, 8-1
NBBTIOAEL i oo i 2-2,8-2
NBB7ZAOBRL iyl 2 o o 70 2-2, 8-2
NEBBAHOR .0 ok iihes sedre o 2-1, 8-1
NDB710BE ... ccooioes 2-1, 8-1
MBB7IOBEL . .....«:.-% 2-2,8-2
NBBAIOBI . o ok Sins 2-2,8-2
NDD406A . . ......cw...i 2-5, 8-3
NBBEABGAE .. .7 ..o - i oo 2-5, 8-3
NBDAOGAEL : | ., . i s e 2-5, 8-3
NEBAOGAIL. . ... s sbeii s wai 2-5, 8-3
NBDAB6B . . ... s s ww oo 2-5, 8-3
NBBAOBBE ... 305 s s 2-5, 8-3
NBDA0GBEL ... :..cu0n 2-5, 8-3
NBBA06BI ..l o o s b 2-5,8-3
NBBBOBA . ... . .o sos oo 2-5, 8-3
NDBD5S06AE ... :csieoe 2-5, 8-3
NBDDBOGAEL . .: . .io: i 2-5, 8-3
NBBSOBAL . - o 5iven it 2-5, 8-3
INBBSOBB /-5 1505 s il 2-5, 8-3
NBBSOEBE i . irie. s 2-5, 8-3
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NBBSOEBELS S . .. - . o 2-5, 8-3
NDB5@6BL .. ........... 2-5, 8-3
NBEZOOOA. ..o -vne oo o ol 2-10
NBRARSIL i oty iveno il o 2-1
NBBAG6AE . ... oo uaii 2-1
NBBESOSAEL o S nn s 2-2
MBREMSSAL . . oo B 2-2
NBRAOGES. ... - ... .. 85585 2-1
NBRAOGBE 1 .. .. Tk 2-1
NBPABSBEL =& 2 ... .00 2-2
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TO-220AB/TO-263AB DMOS

' VGS(th) =2to 4V

N Channel

_ [NDP710A

NDB710A

~ [NDP710AE

NDB710AE
- [NDP710B [NDB710B 42 40
NDP710BE |NDB710BE
NDP610A [NDB610A 65 26 | 100
NDP610AE |NDB610AE
NDP610B |NDB610B 80 24
- |NDP610BE |NDB610BE
[NDP510A |NDB510A | 120 15 60
| NDP510AE | NDB510AE
NDP510B |NDB510B 150 13
~|NDP510BE [NDB510BE
- |NDP410A |NDB410A | 250 8 40
~ |NDP410AE | NDB410AE
NDP410B |NDB410B | 300 7
| NDP410BE |NDB410BE
~ [NDP708A |NDB708A 22 60 | 150
~ |NDP708AE | NDB708AE
NDP7088 |NDB708B 25 52
NDP708BE |NDB708BE
|NDP60SA |NDB608A 42 36 | 100
NDP60SAE |NDB60BAE
NDP608B |NDB608B 45 32
NDP608BE |NDB608BE
|NDP508A |NDB508A 80 19 60
NDP508AE |NDB508AE
NDP508B |NDB508B 100 17
NDP508BE | NDB508BE
NDP408A |NDB40SA | 160 11 40
NDP40BAE |NDB40BAE
NDP408B |NDB408B | 200 10
NDP408BE |NDB408BE
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N Channel

NDP706A

/ J
/4 ,'/ ¢
é o 220AB

NDB706A

[/

NDP706AE |NDB706AE
NDP706B |NDB706B 18 70
NDP706BE |NDB706BE
NDP606A |NDBBO6A 25 48 100
NDP606AE | NDBBOGAE
NDP606B |NDB606B 28 42
NDP606BE | NDB606BE
NDP506A |NDB506A 50 26 60
NDP506AE |NDB506AE
NDP506B |NDB506B 60 24
NDP506BE | NDB506BE
NDP406A | NDB406A 100 15 40
NDP406AE |NDB406AE
NDP406B |NDB406B 150 12
NDP406BE |NDB406BE
NDP705A |NDB705A 15 75 150
NDP705AE |NDB705AE
- |NDP705B |NDB705B 18 70
| NDP705BE | NDB705BE
|NDP605A |NDB605A 25 48 100
NDP605AE |NDBB0SAE
NDP605B  |NDB605B 28 42
NDP605BE |NDB605BE
~ |NDP505A |NDB505A 50 26 60
| NDP505AE |NDB505AE
NDP505B |NDB505B 60 24
NDP505BE |NDB505BE
NDP405A |NDB405A 100 15 40
NDP405AE |NDB405AE
NDP405B |NDB405B 150 12
NDP405BE |NDB405BE
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=
O
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e
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TO-220AB/TO-263AB
Logic Level DMOS

* Vgsiny = 1 to 2V, low drive requirement allowing operation directly

from logic driver.

N Channel

NDP710AEL

NDB710AEL

NDP710AL

NDB710AL

NDP710BEL [NDB710BEL| 42 40
NDP710BL |NDB710BL
NDP610AEL |NDB610AEL| 65 26 | 100
NDP610AL |NDB610AL
NDP610BEL |NDB610BEL| 80 24
NDP610BL |NDB610BL
* |NDP510AEL|NDB510AEL| 120 15 | 60
| NDP510AL [NDB510AL
[ NDP510BEL [NDB510BEL| 150 13
- |NDP510BL |NDB510BL
NDP410AEL [NDB410AEL| 250 8 40
NDP410AL |NDB410AL
NDP410BEL [NDB410BEL| 300 7
' [NDP410BL |NDB10BL
NDP708AEL [NDB70BAEL| 22 60 | 150
NDP708AL |NDB708AL
NDP708BEL |NDB708BEL| 25 52
. |NDP708BL |NDB708BL
NDPGOSAEL |NDBGOSAEL| 42 3 | 100
~ |NDP60SAL |NDBGOSAL
| NDP60SBEL |NDB6OSBEL| 45 32
NDP60SBL |NDB6OSBL
~ | NDP50BAEL |NDB5O0BAEL| 80 19 | 60
~ [NDP508AL |NDB508AL
| NDP508BEL | NDB508BEL| 100 17
NDP508BL |NDB508BL
NDP40SAEL [NDB40SAEL| 160 1 | 40
NDP408AL | NDB408AL
NDP40SBEL |[NDB40SBEL| 200 10
| NDP408BL | NDB408BL
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N Channel

NDP706AEL

G
D

V.

NDB706AEL

%)

05 & To-263AB

NDP706AL |NDB706AL

NDP706BEL | NDB706BEL 18 70
NDP706BL |NDB706BL

NDP6OGAEL | NDBGOGAEL 25 48 100
NDP606AL |NDBG606AL

NDP60GBEL | NDBGOGBEL 28 42
NDP606BL |NDB606BL

NDP506AEL | NDB506AEL 50 26 60
NDP506AL |NDB506AL

NDP506BEL | NDB506BEL 60 24
NDP506BL |NDB506BL

NDP406AEL [ NDB40GAEL | 100 15 40
NDP406AL |NDB406AL

NDP406BEL |[NDB406BEL | 150 12
NDP406BL |[NDB406BL

NDP705AEL | NDB705AEL 15 75 150
NDP705AL |NDB705AL

NDP705BEL | NDB705BEL 18 70
NDP705BL |NDB705BL

NDP605AEL | NDB6OSAEL 25 48 100
NDP605AL |NDB605AL

NDP605BEL | NDB605BEL 28 42
NDP605BL |NDB605BL

NDP505AEL | NDB505AEL 50 26 60
NDP505AL | NDB505AL

NDP505BEL | NDB505BEL 60 24
NDP505BL |NDB505BL

NDP405AEL [ NDB405AEL| 100 15 40
NDP405AL |NDB405AL

NDP405BEL [NDB405BEL| 150 12
NDP405BL |NDB405BL




TO-220AB DMOS Industry Part Numbers

N-Channel

BUZ11 40 2-4 30 75
BUZ11A 55 2-4 26 75
BUZ20 200 2-4 13.5 70
BUZ21 85 2-4 21 75
BUZT1 100 2-4 14 40
BUZ71A 120 2-4 13 40
IRF510 540 2-4 5.6 43
IRF520 270 2-4 9.2 60
IRF530 160 2-4 14 70
IRF540 77 2-4 28 115
IRFZ14 200 2-4 10 36
IRFZ24 100 2-4 17 60
IRFZ34 50 2-4 26 70
IRFZ44 28 2-4 50 115
IRFZ48 18 2-4 50 150
IRL510 540 =2 5.6 43
IRL520 270 12 92 60
IRL530 160 =2 15 70
IRL540 77 =2 28 115
IRLZ14 200 =2 10 43
IRLZ24 100 1-2 17 60
IRLZ34 50 1-2 26 70
IRLZ44 28 1-2 50 115
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TO-220AB DMOS Industry Part Numbers (continued)
N-Channel

MTP10N10E 250 2-4 10 70
MTP12NO5E 120 2-4 2 60
MTP15NOSE 100 2-4 15 70
MTP15N06E 120 2-4 15 70
MTP15N0O8EL 135 165 15 70
MTP3055E 150 2-4 12 40
MTP3055EL 180 1-2 12 40
MTP30NOGEL 50 122 26 70
MTP33N10E 58 2-4 33 125
MTP36N06E 40 2-4 36 100
MTP50NOSE 28 2-4 50 115
MTP50NOGE 25 2-4 50 its
MTP50NOGEL 28 =2 50 115

SMP25N05 60 2-4 25 70
SMP25N05-45L 45 1-2 25 60
SMP25N06 60 2-4 25 70
SMP30N10 60 2-4 30 100
SMP40N10 60 2-4 40 125
SMP50N05 28 2-4 50 115
SMP50N06 28 2-4 50 115
SMP50N06-25 . 25 2-4 46 90
SMP60ON05 23 2-4 50 115
SMPGONO06 23 2-4 50 115
SMPG6ON06-14 14 2-4 60 125
SMP60N06-18 18 2-4 60 105
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TO-251/TO-252 DMOS

U VGS(th) =2to 4V

N Channel

NDU506A NDD506A

NDU506AE NDD506AE

NDU506B NDD506B 60 18 72
NDU506BE NDD506BE

NDU406A NDD406A 100 15 40
NDU406AE NDD406AE

NDU406B NDD406B 150 12 40
NDU406BE NDD406BE

MTD3055E1 MTD3055E 150 8 20

TO-251/TO-252 Logic Level DMOS

L VGS(!h) = 1to2V

N Channel

| NDUS0BAL NDD506AL 50 19 72
- | NDUS0BAEL NDD50AEL
| NDUS06BL NDD506BL 60 18 72
| NDUS0BBEL NDD506BEL
| NDU406AL NDD406AL 100 15 40
| NDU406AEL NDD40AEL
- | NDU406BL NDD406BL 150 12 40
| NDU406BEL NDDA406BEL
| MD3055ELT MTD3055EL 180 12 40

Note: Suffix E indicates the device is avalanche energy rated. .

D D

<o s 7
S 025 W/
s (D-PAK) T0-251

GDg  (-PAK)
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SOIC-8 Dual/Single DMOS

¢ Second source of Siliconix Little Foot™ SI9xxx Series.

N Channel

NDS9410 0.03 0.05 i 2 Single 3

NDS9936 0.05 0.08 5.0 2 Dual 1

NDS9945 0.1 0.2 35 2 Dual 1

NDS9955 0.13 0.2 3 2 Dual 1

NDS9956 0.1 0.2 3.5 2 Dual il

NDS9959 0.3 0.5 2.0 2 Dual il
P Channel

| NDS9400 0.25 0.4 -2.5 2 Single 3
~ | NDS9405 0.1 0.16 43 2 Single 3
- | NDS9407~ 0.15 0.24 -3.3 2 Single 4
- | NDS9430 0.06 0.1 -5i3 2 Single 4
NDS9933 0.13 0.21 3.2 2 Dual 1
NDS9435 0.07 0.1 =5.3 2 Single 4
NDS9433 0.075 0.11 51 2 Single 4
20 | NDS9947 0.1 0.19 =815 2 Dual 1
60 | NDS9948* 0.25 0.5 -2.3 2 Dual 1
- | NDS9953 0.25 0.4 =23 2 Dual 1
* Advance Iformation.
SOIC-8 S0IC-8 SOIC-8 S0IC-8
S1[1] [8]D1 S1[T] o [8]Dy NC[T] 8D S [ 8]D
G1[ 2] FZlby. GHEE [N NS R D s 2] (71D
§2[3] [ Bl02 8231 . [E102 &[] [6]0 s [3] [ 6]D
G2[ 4] [ 5]D2 G2[4] [5]D2 G [4] [ 5]D G [4] 5]D
Top View Top View Top View Top View
Pin Qut 1 Pin Out 2 Pin Out 3 Pin Out 4
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SOIC-8 Dual/Single DMOS (continued) o
=
Complemetary N-P Channel 8
=
O
(2}
M
NDS9942 0.125 0.25 3 2 N Channel 2 ﬂ
0.2 0.35 2.5 P Channel (7))
NDS9943 0.125 0.25 3 2 N Channel 2
0.16 0.3 -2.8 P Channel
NDS9952 0.1 0.15 3 2 N Channel 2
0.25 0.4 2.3 P Channel
NDS9958 0.1 0.15 3.5 2 N Channel 2
0.11 0.19 -3 P Channel
soIC-8
8 W >
1
SOIC-8 SOIC-8 SOIC-8 SOIC-8
$1[0] 8101 s100] .y [EID1 NC[T] (8]0 s [1] 8]0
G1[2] (7101 G1[2 (7101 S [2Z] (710 s [2] [7]D
§2[3] [ B1Pg 52(T) . (EID2 8 (3] [6]D s [3] [ 61D
G2[4] [ 5102 G2[4] [5]D02 G [4] 5]0 G ] 570
Top View Top View Top View Top View
Pin Out 1 Pin Out 2 Pin Out 3 Pin Out 4

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Symmetric SOIC-8 Dual/Single DMOS soic-s

» Superior performance than NDS9xxx Series.
» Special package technology to reduce package resistance.
» High cell density (5 million cells /in) for low on-resistance.

N Channel

NDS8410* 0.015 TBD 7 2.5 Single 2
NDS8936* 0.03 TBD 5 2 Dual 1

* Advance Information.

P Channel

NDS8330* 0.03 TBD =H 2.5 Single 2

NDS8847* 0.06 TBD -3.5 2 Dual 1

* Advance Information.

S0IC-8 SOIC-8
§1[1] [8]81 D [1] [8]D
G1[2] [ 71D1 s [2] [ 718
$2[3] [ 6]s2 s [3] [ 61s
G2[4] [ 5]D2 6 [4] [ 5]

Top View Top View

Pin Out 1 Pin Out 2

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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SuperSot DMOS (SOT-23)

» High current handling
 High cell density (5 million cells/in®) for low on-resistance.

NDS351N TBD 0.25 09 T0-236* 400
NDS352P TBD 0.5 0.6 T0-236* 400
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
D
G
S
TO-236
(SOT-23)

TO-226, SOT-223 DMOS

BUK482-100*

SOT-223

NDF206AL*

0.12

2.0

=0

T0-226

NDF206BL*

0.15

18

=2

T0-226

* Advance Information.

TO-226

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Signal DMOS (T0O-92, TO-236)

BSS123 6.0 10.0 @ 4.5V 0.17 08to2 |[T0-236* 300
BS270 2.0 3.0 0.4 itoi2i6: | Ii10=92(97) 625
NDF7000A 2.0 0.4 08t03 [T0-92(92) 625
NDS7002A 2.0 3.0 0.28 1t025 |T0-236* 300
2N7000 5.0 0.2 08t03 [T0-92(92) 400
BS170 5.0 0.5 08t03 |T0-92(97) 830
MMBF170 5.0 0.5 08t03 |[T0-236™ 300
2N7002 7.5 75 0.115 1t025 |T0-236* 200
BSS138 3.5 6.0@4.5V 0.22 08to1.6 |T0O-236* 300
NDS0610 10 20@4.5V 0.12 -1t0-3.5 [T0-236* 300
BSS84** 10 0.13 -08t0o-2 |T0-236* 300
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
** Advance Information.
D
TO-92(92) TO-92(97) G 3
85

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Junction FETS

JEET General Purpose. £ e bl i e e it ert s ety g o o' i
JFET RF, VHF, UHF Amplifiers
JFET Low Frequency/Low Noise Amplifiers
JEET Switche s/ Ghappers s i e e el e b At s il w5
JFET Ultra Low Input Current Amplifiers
Dual JFETs
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JFET General Purpose

P Channel

20 8 -10 | 10000 | 0.8 5 32 16 T0-92(94)
20 0.3 2.5 IS 10EE 5000 1 g 25 7S 100 | 100 |T0O-92(92)
40 0.75 6 =15 #1000 1 4 7 2 B 1008 Ti0:92(92)
40 0.75 6 -15 | 1000 1 4 7 2 115 | 100 |TO-236*
40 1 (.9 %108 #1000 145 5 7 2 115 | 100 |T0-92(92)
40 1 7.5 =19 | #1000 1:3) 9 7 2 115 | 100 |[TO-236*
40 1.8 9 — 151000 2 6 7 2 115 100 |T0-92(92)
40 1.8 ) =16 1251000 2 6 7 2 119 100" |.70-286*
30 0.5 2 =15 1 6 16 120 5 t10 | 1000 |TO-236*
30 0.5 2 =15 1 6 15 120 t5 t10 | 1000 |T0-92(94)
30 1.5 45 |~15 1 8 18 20 t5 t10 | 1000 |TO-236*
30 145 45 [-15 1 8 18 120 t5 t10 | 1000 |TO-92(94)
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
t = typical value
G
TO-92(92) TO-18(11) TO-92(94) C s[]
D TO-236
DSG S DGS (SOT-23)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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JFET General Purpose (continued)
N Channel

4 150 20 |TO-72
4 : 150 20 |TO-72
6 3 200 10 |TO-72
6 3 100 | 1000 |TO-92(92)
7 3 T0-18(02)
. . 7 3 T0-18(02)
1 3 15 [ 100 | 1.3 3 7 3 TO-18(02)
0.5 6 15 10 & 7 3 T0-92(92)
0.5 6 15 10 2 7 3 T0-236*
1 7 15 10 1:5 1 £5.5 i 3 T0-92(92)
1 7 15 10 125 || #5:5 7 3 T0-236*
2 8 15 10 2 6 7 3 T0-92(92)
s 8 15 10 2 6 i 3 TO-236*
0.5 8 15 10 3 6.5 4 il t15 100 | T0-92(94)
o5 | 8 |15 10 | 3 |65 | t4 | t1.1 T0-92(97)
30 0.5 8 15 10 3 6.5 4 t1.1 T0-92(97)
30 0.5 8 15 10 3 6.5 t4 t1.1 T0-92(97)
25 06 | 145 | 15 10 8 11 3.5 T0-92(97)
30 45 107 | 175 800 |[T0-92(97)
40 0.8 4 15 1 t5 T0-236*
40 0.3 L5 19520 10 0.5 T0-92(92)
40 0.3 1.5 4520 10 0.5 T0-236*
40 0.8 4 20 10 1 TO-236*
40 08 | 4 |20 10 | 1 T0-92(92)
40 2 10 20 10 1.5 TO-236*
25 25 45 | 15 1 6 12 T0-92(92)
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
t = typical value
TO-72
TO-92(92) /¢ TO-18(02) TO-92(94) T0-92(97)
E GS ol BEL [ Y Gsp (0T 29)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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JFET RF, VHF, UHF Amplifiers

N Channel

25 8 [15] 2 | 16| 100 8 | 4 T0-92(94)
30 (25| 6 |15 1 | 4 | 400 |100| 400 | 4 (09 | 4 400 [TO-72

30 |25] 6 [15] 1 | 4 | 400 |100| 400 | 4 [ 09| 4 400 |T0-92(92)
30 |25| 6 [15] 1 | 4 | 400 |100| 400 | 4 |09 | 4 400 [TO-236*
30 (1| 6 (1510 | 4 | 400 |100| 400 | 45 (1.0 | 4 400 |T0-92(97)
30 |05| 4 [15]| 10 | 25| 400 |100| 400 | 45 [ 1.0 | 4 400 |T0-92(97)
30 (15| 8 (15|10 | 4 | 400 |150| 400 | 45 (1.0 | 4 400 [T0-92(97)
25 | 1| 6 |10| 1 [55| 450 [400| 450 | 5 | 12| 3.5 | 450 (TO-72

25 |03| 3 [15] 10 |25 | 100 | 75 | 100 | 5 1 3 100 |T0-92(92)
25, 110.3/( 3 [158( 10 |25 | 1005795 100/ 5 1 3 100 |TO-236*
25 05| 4 |15/ 10 | 3 | 400 [100| 400 | 5 1 4 400 |T0-92(92)
25 |05] 4 [15] 10| 3 | 400 |100| 400 | 5 1 4 400 [TO-236*
25 | 2| 6 |15| 10 [ 3.5| 400 [100| 400 | 5 1 4 400 |T0-92(92)
25 | 2| 6 [15] 10 |3.5| 400 |100| 400 | 5 1 4 400 |TO-236*
30 | 3| 7 [15/100] 3 | 100 |150| 100 | 6 | 2 5 100 |T0-92(97)
30 |25(| %6 [15|100| 8 | 100 |125) 100 | 6 | 2 5 100 |T0-92(97)
30 | 2| 5 [15|100| 3 | 100 |100| 100 | 6 | 2 5 100 |T0-92(97)
30 |13 (45 |15[100} 1 | 100 [ 75 | 1000 6 | 2 5 100 |T0-92(97)
30 (08| 3 |15|100| 1 | 100 [ 50 | 100 [ 6 | 2 5 100 |T0-92(97)
25 | 1| 6 |10 1 |45]0.001[200]|0.001| 55 | 1.7 T0-92(92)
30 | 2| 6 (15| 1 [t4.2] 400 |t80| 100 T0-236*
30 | 2| 6 |15| 1 |t42]| 400 |80 | 100 T0-92(92)
30 |05| 3 |15| 1 |t3.0| 400 |80 | 100 T0-92(92)
30 |05| 3 |15| 1 |t3.0| 400 |80 | 100 T0-236*
25 (1| 4 (10| 1 | 10 {0.001|150|0.001| 7.5 | 2.5 T0-236*
25 (1| 4 (10| 1 | 10 {0.001|150|0.001| 7.5 | 2.5 T0-92(92)
25 |2 [*6:5 [M0A 1 I8 0.00nTI 50 0:001 | 75 | 125 T0-236*
25 | 2 [65(10] 1 0.001 1150 0.001| 7.5 | 2.5 T0-92(92)
25 | 1|4 [10] 1 | 10 |0.001]|150] 100 [ 5 [ 2:5 10-52

25 |25| 6 [10| 1 | 10 |0.001 150 100 [ 5 [ 25 TO-52

* TO-236AB is standard for all devices.

Please refer to Surface Mount section for TO-236 Device Marking.

t = typical value

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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JFET Low Frequency/Low Noise Amplifiers

N Channel

3 1 it TO-18(02)

40 0.5 3 20 1 t12 l 14 38 t8 10 |TO-236*

40 0.5 3 20 i t12 1 14 35 18 10 |T0-92(92)

40 0.7 16 4. 15 1 15 1 112 t4 35 | 1000 |T0-92(92)
x P 40 [ 12|27 |15] 1 | 75 | 1 | 12| 4 | 35 | 1000 |T0-92(92)
* TO-236AB is standard for all devices.

Please refer to Surface Mount section for TO-236 Device Marking.
t = typical value
G
TO-92(92) TO-18(02) g
G S
5 | 0T 29)
Sa
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JFET Switches/Choppers

-

=

=

O

=

(o]

P Channel =
-n

m
—]
w

1

A T0-18(1)
30 5 | 15| 1000 | 150 | 1 | 45 | 10 | 90 | 125 |10-18(11)
30 0 [15] 1 | 5| 1 | 25| 7 | 16| 21 |T023"
30 6 | 15| 1 |100] 1 | 25 | 7 | 30 | 38 [T0-18(11)
30 68 |-15| 1 |[w0] 1 | 25 | 7 | %] 38 |T02%
30 4 | 15| 1 |50] 1 | 25 | 7 | 42 | 60 |10-1801)
30 4 |15 1 |10] 1 | 25 | 7 | 42 | 60 |10-236"
30 10 |5| 10 |8 | 1 | 11 | 55| 2 | 5 |T0-2%"
30 0 |-15] 10 | 8| 1 | 11.] 55| 2 | 5 |t0-92099)

125 | 4'0:5 1 5.5 5 10 |T0-236*
6 —1b 10 125 [ 0.5 1 5.5 5 10 | T0-92(94)
-+ ~15 10 250 | 0.25 1 5.5 15 15 |T0-236*
4 —19 10 250 | - 0.25 1 5.5 15 15 | T0-92(94)

22551 =15 10 300 | 01 1 55 20 20 |TO-236*

225 | -15 10 300 | 0 1 9.5 20 20 [TO-92(94)

30 10 | =15 [ 1000 |- 75 1 45 10 35 65 |T0-92(92)

‘ 30 5 -15 | 1000 | 150 1 45 10 90 125 [T0-92(92)

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

w
S
2122 |=|w|w|a|la|=|=|w|w|on
o
|
—
o
=
=

TO-92(92) TO-92(94) D TO-18(11)

S
TO-236 G
Dg Hos (SOT-23)
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JFET Switches/Choppers (continued)
N Channel

2 1 1 6 TO-18(02)
40 5 10 | 20 1 30 1 16 5 25 40 |TO-18(02)
40 5 10 | 20 1 30 1 16 5 25 40 |T0-236*
40 5 10 | 20 1 30 1 16 5 25 40 [T0-92(92)
40 2 7 20 1 50 i 16 5 35 60 |TO-18(02)
40 2 7 20 1 50 l 16 5 35 60 |TO-236*
40 2 7 20 1 50 1 16 5 35 60 |T0-92(92)
40 1 5 20 1 80 1 16 5 60 80 |T0-18(02)
40 1 5 20 1 80 1 16 5 60 80 |T0-236*
40 1 5 20 1 80 1 16 5 60 80 |T0-92(92)
40 4 10 | 20 1 30 1 14 3.5 15 20 |TO-18(02)
40 4 10 | 20 1 30 1 14 35 15 20 |T0-236*
40 4 | 10 [20] 1 30 | 1 14 | 35 | 15 | 20 [T10-92(92)
40 2 5 20 1 60 1 14 3.5 15 35 |T0-18(02)
40 2 5 20 1 60 1 14 3.5 15 35 |TO-236*
40 2 5 20 1 60 1 14 35 15 35 |T0-92(92)
40 0.5 3 20 1 100 1 14 3.5 15 55 |T0-18(02)
40 0.5 3 20 1 100 1 14 3.5 15 55 |T0-236*
40 0.5 3 20 1 100 1 14 3.5 15 55 |T0-92(92)
40 4 10 15 0.5 25 18 8 9 25 |TO-18(02)
40 0.8 4 15 0.5 60 18 8 20 100 |TO-18(02)
40 0.8 4 15 0.5 60 18 8 20 100 [T0-92(92)
30 4 10 15 0.5 25 18 8 9 25 |TO-18(02)
30 4 10 15 0.5 25 18 8 9 25 |T0-236*
30 2 15 0.5 40 18 8 10 50 |TO-18(02)
30 2 15 0.5 40 18 8 10 50 |TO-236*

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-18(02) TO-92(92)
o 0236
& (SOT-23) DSG

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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JFET Switches/Choppers (continued)
N Channel (Continued)

T0-18(02)

30 0.8 4 15 0.5 60 18 8 20 100 [TO-18(02)
30 0.8 4 15 0.5 60 18 8 20 100 |TO-236*
25 4 10 5 3 10 30 15 5 36 |TO-52
25 4 10 5 3 10 30 15 5 36 |T0-92(92)
25 3 5 3 7 10 30 15 5 36 |TO-52
25 1 5 3 10 10 30 15 5 36 |TO-52
25 1 5 3 10 10 30 15 5 36 |T0-92(92)
25 10 12 10 150 5 1.2 10 25 [T0-92(92)
30 12 15 1 30 1 10 4 4 15 1| 10-82(92)
30 8 15 1 60 1 10 4 14 30 |T0-92(92)
25 45 10 5 | 1000 3 33 T0-92(92)
25 2 6 5 | 1000 6 17 T0-92(92)
25 3 10 5 | 1000 8 10 T0-92(92)
25 2 5 | 1000 | 12 10 T0-92(92)
25 0.5 5 | 1000 | 18 10 T0-92(92)
35 3 10 5 | 1000 | 30 1 TO-236*
35 3 10 5 | 1000 | 30 1 T0-92(92)
35 1 5 5 | 1000 | 50 1 T0-236*
35 1 5 5 | 1000 | 50 1 T0-92(92)
35 0.5 3 5 | 1000 | 100 1 T0-236*
35 0.5 3 5 | 1000 | 100 1 T0-92(92)
30 2 6 15 4 40 18 8 10 50 |T0-92(97)
30 0.8 4 16 4 60 18 8 20 100 |T0-92(97)
40 5 10 | 20 1 30 1 16 3.5 25 40 |T0-92(92)
40 2 7§ 20 1 50 1 16 3.5 35 60 |T0-92(92)
40 i 20 1 80 1 16 3.5 60 80 |T0-92(92)

* TO-236AB is standard for all devices.

Please refer to Surface Mount section for TO-236 Device Marking.

TO-18(02) g TO-92(92) T0-92(97) TO-52
p G TO-236 DG
d (SOT-23) DSG Gg D S

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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JFET Ultra Low Input Current Amplifiers

N Channel

40 10 0.6 2.8 10 1 20 210 3 15 |T0-236*
40 10 0.6 2.8 10 1 20 210 3 15 | |[¥l0292(92)
40 10 1 10 1 80 250 3 15 [N0=72
40 10 1 10 1 80 250 3 15 |T0-236*
40 10 2 10 1 100 | 330 3 15 |T0-236*
40 1 0.6 18 10 1 70 210 3 15 fT0-72
40 1 0.6 2.8 10 1 70 210 3 1.5 |10-92(92)
40 i 1 3 10 1 80 250 3 i:5- L I\T0=72
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-72
G
o d TO-92(92)
(gg-Tz-gg) DG
g CASE

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Dual JFETs 3
:
(]
N Channel =
-
m
—|
n
3 10 25 5 5 T0-71
3 15 50 5 5 TO-71
3 25 100 15 15 [TO-71
4 9 10 5 3 TO-71
125 5 10 5 5 TO-71
12.5 10 25 5 10 - | TO-71
12:5 20 50 5 10 |TO-71
0.25 5 5 9 3 TO-78
025 | 10 20 5 5 T0-78
@25 15 40 5 5 T0-78
10 10 20 5 5 T0-78
10 19 40 5 5 TO-78
4 15 25 5 ) TO-71
12.5 5 10 5 5 Mini-Dip
125 10 25 5 10 | Mini-Dip
125 20 50 5 10 | Mini-Dip
4 15 115 Mini-Dip
0 1t 25 S0IC-8
7 20 40 S0IC-8 SoIC-8
7| 40 | s S0IC-8 8 O
12.5 5 10 5 SOIC-8 \@
1251 10 25 10 |SOIC-8 :
12:5 - 20 50 10 |SOIC-8
10 10 20 5 9 S0IC-8
Mini-DIP
10 15 40 5 5 S0IC-8
10 100 15 15 |TO-78
) 10 TO-71
10 25 TO-71
40 80 T0-71
t=typical value

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Diodes

Silicon: Single Junehani Blaaes i e e e e s o 516w
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Silicon Single Junction Diodes

D0-35
BAV21 100 | 1.0 | 100 | 50 [DO-35
1N3070 100 [ 1.0 {100 | 50 [DO-35
1N459 25 | 1.0 |30 DO-35
1N459A 25 | 1.0 |100 D0-35
| 1N485B 25 | 1.0 |100 DO-35
1N4938 100 | 1.0 | 100 | 50 [DO-35
15923 100 | 1.2 | 200 DO-35
BAS21 100 | 1.0 | 100 | 50 [T0-236%(1)
BAV20 100 | 1.0 | 100 | 50 {D0-35
FDH400 100 | 1.0 | 200 | 50 |DO-35
MMBD1401 | 100 | 1.0 | 200 | 50 |[T0-236*(1)

“{MmBD1402 | 100 | 1.0 | 200 | 50 [T0-236*(2)
MMBD1403 | 100 | 1.0 | 200 | 50 |T0-236*(3)
MMBD1404 | 100 | 1.0 | 200 | 50 |T0-236*(4)
MMBD1405 | 100 | 1.0 [ 200 | 50 |T0-236*(5)
MMBD1501A| 1.0 | 1.1 | 200 T0-236*(1)
MMBD1502A| 1.0 | 1.1 | 200 T0-236*(2)
mmBD1503A| 1.0 | 1.1 | 200 T0-236*(3)
|MmBD1504A] 1.0 | 1.1 | 200 T0-236*(4)
| MMBD1505A( 1.0 | 1.1 | 200 T0-236*(5)
1N3595 10 | 1.0 | 200 DO-35

| 1N458A 25 | 1.0 |100 DO-35

-~ 1N6099 10 | 1.0 | 200 DO-35

* TO-236AB is standard for all devices.
Please see Surface Mount section for LL-34 and TO-236 Device

D035

15922
BAS20 100 | 1.0 | 100 | 50 |TO-236*(1)
BAX16 100 [ 1.0 | 1.0 | 120 |DO-35
FDH300A 10 | 1.0 | 200 DO-35
FDH333 3.0 | 1.05 | 200 DO-35
FDH444 50 | 1.1 | 200 | 60 |DO-35
FDLL300 1.0 5,05 200 LL-34*
FDLL3595 10 | 1.0 | 200 LL-34*
BAY72 100 | 1.0 | 100 | 50 |DO-35
BAY73 5 1.0 | 200 DO0-35
BAV19 100 | 1.0 | 100 | 50 |DO-35
BAY80 100 | 1.0 | 150 DO0-35
BAS19 100 | 1.0 | 100 | 50 |TO-236*(1)
| BAS29 100 | 0.84 | 50 | 50 |TO-236*(1)
BAS31 100 | 0.84 | 50 | 50 |TO-236*(3)
BAS35 100 | 0.84 | 50 | 50 |T0-236*(5)
1N4148 25 | 1.0 | 10 | 4.0 |DO-35
1N4149 25 | 1.0 | 10 | 4.0 |DO-35
| 1N4446 25 | 1.0 | 20 | 4.0 [DO-35
| 1N4447 25 | 1.0 | 20 | 4.0 [DO-35
| 1N4448 25 | 1.0 [ 100 | 4.0 [DO-35
| 1N914 25 | 1.0 | 10 | 4.0 |DO-35
1N914A 25 | 1.0 | 20 | 4.0 [DO-35
1N914B 25 | 1.0 | 100 | 4.0 |DO-35

* TO-236AB is standard for all devices.
Please see Surface Mount section for LL-34 and TO-236 Device

Marking. Marking.
DO-35 KA LL-34
Aur
NC K
TO-236(1) TO-236(2) TO-236(3) TO-236(4) TO-236(5)
(SOT-23) (SOT-23) (SOT-23) (SOT-23) (SOT-23)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

4-1

=)
o
<
@
»




Silicon Single Junction Diodes (continued)

1N916 DO0-35 FDLL4150 LL-34*
1N916B 25 | 1.0 | 30 |4.0|D0O-35 FDLL600 100 | 1.0 [ 200 | 4.0 |LL-34~
15921 100 | 1.2 | 200 DO0-35 1N457 298| 1.0 20 DO0-35
FDLL4148 25 | 1.0 | 10 | 4.0 |LL-34* 1N457A 250 1.0 100 DO0-35
FDLL4448 25 | 1.0 | 100 | 4.0 |LL-34* BAV70 5000| 1.1 | 50 | 6.0 |TO-236*(4)
| FDLL914 251 1.0:| 10 [40]EL-34% BAV99 25001 1.1 | 50 | 6.0 |TO-236%(3)
MMBD1201 | 25 | 1.0 | 200 | 4.0 {TO-236*(1) BAW56 2500 1.1 | 50 | 6.0 [TO-236*(5)
MMBD1202 | 25 | 1.0 | 200 | 4.0 [TO-236*(2) BAV18 100 | 1.0 [ 100 [ 50 |DO-35
MMBD1203 | 25 | 1.0 | 200 | 4.0 |TO-236*(3) 15920 100 | 1.2 | 200 DO0-35
MMBD1204 | 25 | 1.0 | 200 | 4.0 |TO-236*(4) BAV74 100 | 1.0 | 100 | 4.0 |TO-236"(4)
MMBD1205 | 25 | 1.0 | 200 | 4.0 | TO-236*(5) BAY71 100 | 1.0 | 20 | 2.0 |DO35
MMBD4148 | 25 1.0 | 10 | 4.0 |TO-236%(1) 1N4152 50 | 0.88 | 20 | 2.0 |DO-35
MMBD914 25 | 1.0 | 10 | 4.0 |TO-236*(1) 1N4154 100 | 1.0 | 30 | 2.0 [DO-35
1N483B 25 | 1.0 | 100 DO-35 1N456A 25 | 1.0 | 100 DO-35
1N5282 100 | 1.3 | 500 | 2.0 |DO-35 FD700 508 139 50-{0.70/ DO-7
1N3064 100 | 1.0 | 10 | 4.0 |DO-35 FJT1100 0.001| 1.05 | 10 DO-7
1N3600 100 | 1.0 | 200 | 4.0 |DO-35 MMBD1701 | 50 | 1.1 | 50 |0.70|T0-236%(1)
[ 1N4150 100 | 1.0 | 200 | 4.0 |DO-35 MMBD1702 | 50 4 50 [0.70|T0O-236%(2)
1N4151 50 | 1.0 | 50 (2.0 |DO-35 MMBD1703 | 50 | 1.1 | 50 |0.70|T0-236%(3)
1N4153 50 | 0.88 | 20 | 2.0 |DO-35 MMBD1704 | 50 | 1.1 | 50 |0.70|T0-236(4)
1N4305 100 | 0.85 | 10 | 2.0 |DO-35 MMBD1705 | 50 | 1.1 | 50 |0.70|T0-236%(5)
- | 1N4454 100 | 1.0 | 10 | 4.0 |D0O-35 1N4244 100 | 1.0 | 20 [0.75(DO-7
- |BAS16 1000 1.1 | 50 | 6.0 | TO-236*(1) 1N4376 100 | 1.1 | 50 [0.75(DO-7
BAW62 25 | 1.0 | 100 | 4.0 |D0O-35 FJT1101 0.005( 1.1 | 50 DO-7
| BAW76 100 | 1.0 | 100 | 2.0 |DO-35 BAY82 100 | 1.0 | 20 {0.75(DO-7
- |FDH600 100 | 1.0 | 200 | 4.0 |D0O-35 FD777 100 | 1.0 | 20 {0.75(DO-7
3 TO-236AB is standard for all devices. * TO-236AB is standard for all devices.
Please see Surface Mount section for LL-34 and TO-236 Device Please see Surface Mount section for LL-34 and TO-236 Device
Marking. Marking.
DO-35

LL-34

NC
TO-236(1)
(SOT-23)

NC
A
TO-236(2)
(SOT-23)

TO-236(3)
(SOT-23)

TO-236(4)
(SOT-23)

TO-236(5)
(SOT-23)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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DO-35 Half Watt Zener Diodes

1N746A 20 28 10
1N747A 20 24 10
1N748A 20 23 10
1N749A 20 22 2

1N750A 20 19 2

1N751A 20 17 1

1N752A 20 11 1

1N753A 20 7.0 0.1
1N754A 20 5.0 0.1
1N957B 18.5 4.5 150
1N755A 20 6.0 0.1
1N958B 16.5 8.5 75
1N756A 20 8.0 0.1
1N959B 15 6.5 50
1N757A 20 10 0.1
1N960B 14 7.5 25
1N758A 20 iz 0.1
1N961B 12.5 8.5 10
1N962B 115 95 5.0
1N759A 20 30 0.1
1N963B 10.5 11.5 5.0
1N964B 9.5 13 5.0
1N965B 8.5 16 5.0
1N966B 7.8 17 5.0
1N967B 7.0 21 5.0
1N968B 6.2 25 5.0
1N969B 5.6 29 5.0
1N970B 5.2 33 5.0
1N971B 4.6 4 5.0
1N972B 4.2 49 5.0
1N973B 3.8 58 5.0

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

5-1

1N5223B 20 30 75
1N5226B 20 28 25
1N52278B 20 24 15
1N5228B 20 23 10
1N5229B 20 22 5.0
1N5230B 20 19 5.0
1N5231B 20 17 5.0
1N5232B 20 11 5.0
1N5233B 20 7.0 5.0
1N5234B 20 7.0 3.0
1N5235B 20 5.0 3.0
1N5236B 20 6.0 3.0
1N5237B 20 8.0 3.0
1N5238B 20 8.0 3.0
1N5239B 20 10 3.0
1N5240B 20 17 3.0
1N5241B 20 22 2.0
1N52428B 20 30 1.0
1N5243B 9.5 13 0.5
1N52448B 9.0 15 0.1
1N5245B 8.5 16 0.1
1N5246B 7.8 17 0.1
1N5247B 7.4 9 0.1
1N5248B 7.0 21 0.1
1N5249B 6.6 23 0.1
1N5250B 6.2 25 0.1
1N5251B 5.6 29 0.1
1N5252B 5.2 33 0.1
1N5253B 5.0 35 0.1
1N5254B 4.6 4 0.1
1N5255B 45 44 0.1
1N52568 42 49 0.1
1N5257B 3.8 58 0.1

sioudz



DO-35 Half Watt Zener Diodes (continued)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

BZX55C3V3 5.0 85 2.0
BZX55C3V6 5.0 85 2.0
BZX55C3V9 5.0 85 2.0
BZX55C4V3 5.0 75 1.0
BZX55C4V7 5.0 60 0.5
BZX55C5V1 5.0 35 0.1
BZX55C5V6 5.0 25 0.1
BZX55C6V2 5.0 10 0.1
BZX55C6V8 5.0 8.0 0.1
BZX55C7V5 5.0 7.0 0.1
BZX55C8V2 5.0 7.0 0.1
BZX55C9V1 5.0 10 0.1
BZX55C10 5.0 15 0.1
BZX55C11 5.0 20 0.1
BZX55C12 5.0 20 0.1
BZX55C13 5.0 26 0.1
BZX55C15 5.0 30 0.1
BZX55C16 5.0 40 0.1
BZX55C18 5.0 50 0.1
BZX55C20 5.0 55 0.1
BZX55C22 5.0 55 0.1
BZX55C24 5.0 80 0.1
BZX55C27 5.0 80 0.1
BZX55C30 5.0 80 0.1
BZX55C33 5.0 80 0.1
DO-35

5-2

BZX79C3V3 5.0 95 2.0
BZX79C3V6 5.0 90 2.0
BZX79C3V9 5.0 90 2.0
BZX79C4V3 5.0 90 1.0
BZX79C4V7 5.0 80 3.0
BZX79C5V1 5.0 60 2.0
BZX79C5V6 5.0 40 1.0
BZX79C6V2 5.0 10 3.0
BZX79C6V8 5.0 15 2.0
BZX79C7V5 5.0 15 0.1
BZX79C8V2 5.0 15 0.1
BZX79C9V1 5.0 15 0.1
BZX79C10 5.0 20 0.1
BZX79C11 5.0 20 0.1
BZX79C12 5.0 25 0.1
BZX79C13 5.0 30 0.1
BZX79C15 5.0 30 0.1
BZX79C16 5.0 40 0.1
BZX79C18 5.0 45 0.1
BZX79C20 5.0 55 0.1
BZX79C22 5.0 55 0.1
BZX79C24 5.0 70 0.1
BZX79C27 2.0 80 0.1
BZX79C30 2.0 80 0.1
BZX79C33 2.0 80 0.1




TO-236AB (SOT-23 Zener Diodes)

siouaz

K
A
TOggGU )
(SOT-23)
MMBZ5226B
MMBZ5227B 20 24 15
MMBZ5228B 20 23 10
MMBZ5229B 20 22 5.0
MMBZ5230B 20 19 5.0 BZX84C4V7 5.0 80 3.0
MMBZ5231B 20 17 5.0 BZX84C5V1 5.0 60 2.0
MMBZ5232B 20 11 5.0 BZX84C5V6 5.0 40 1.0
MMBZ5233B 20 7.0 5.0
MMBZ5234B 20 7.0 5.0 BZX84C6V2 5.0 10 3.0
MMBZ5235B 20 5.0 3.0 BZX84C6V8 5.0 18 2.0
MMBZ5236B 20 6.0 3.0 BZX84C7V5 5.0 15 1.0
MMBZ5237B 20 8.0 3.0 BZX84C8V2 5.0 15 0.7
MMBZ5238B 20 8.0 3.0
MMBZ5239B 20 10 3.0 BZX84C9V1 5.0 15 0.5
MMBZ5240B 20 7 3.0 BZX84C10 5.0 20 0.2
MMBZ5241B 20 22 2.0 BZX84C11 5.0 20 0.1
MMBZ5242B 20 30 1.0 BZX84C12 5.0 25 0.1
MMBZ5243B 9.5 13 0.5 BZX84C13 5.0 30 0.1
MMBZ52448B 9.0 15 0.1
MMBZ5245B 85 16 0.1 BZX84C15 5.0 30 0.05
MMBZ5246B 7.8 1 0.1 BZX84C16 5.0 40 0.05
MMBZ5247B 7.4 1% 0.1
MMBZ5248B 7.0 21 0.1 BZX84C18 5.0 45 0.05
MMBZ52498B 6.6 23 0.1
MMBZ5250B 6.2 25 0.1 BZX84C20 5.0 95 0.05
MMBZ5251B 5.6 29 0.1 BZX84C22 5.0 55 0.05
MMBZ5252B 9.2 33 0.1 BZX84C24 5.0 70 0.05
MMBZ5253B 5.0 35 0.1
MMBZ5254B 4.6 41 0.1 BZX84C27 2.0 80 0.05
MMBZ5255B 45 44 0.1
MMBZ5256B 42 49 0.1 BZX84C30 2.0 80 0.05
x MMBZ5257B 3.8 58 0.1 BZX84C33 2.0 80 0.05
Please refer t Surface Mount section for TO-236 Device Marking. Please refer to Surface Mount section for TO-236 Device Marking.
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DO-41 1 Watt Zener

Diodes

DO-41 1.3 Watt Zener

Diodes

1N4728A 76 10 100
1N4729A 69 10 100
1N4730A 64 9.0 50
1N4731A 58 9.0 10
1N4732A 53 8.0 10
1N4733A 49 7.0 10
1N4734A 45 5.0 10
1N4735A 4 2.0 10
1N4736A 37 3.5 10
1N4737A 34 4.0 10
1N4738A 31 4.5 10
1N4739A 28 5.0 10
1N4740A 25 7.0 10
1N4741A 23 8.0 5.0
1N4742A 21 9.0 5.0
1N4743A 19 10 5.0
1N4744A 17 14 5.0
1N4745A 15.5 16 5.0
1N4746A 14 20 5.0
1N4747A 12.5 22 5.0
1N4748A 11.5 23 5.0
1N4749A 10.5 25 5.0
1N4750A 9.5 35 5.0
1N4751A 8.5 40 5.0
1N4752A 7.5 45 5.0
DO-35

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

BZX85C3V3

BZX85C3V6 60 15 30
BZX85C3V9 60 15 5.0
BZX85C4V3 50 13 3.0
BZX85C4V7 45 13 1.0
BZX85C5V1 45 10 1.0
BZX85C5V6 45 7.0 1.0
BZX85C6V2 35 4.0 1.0
BZX85C6V8 35 3.5 1.0
BZX85C7V5 35 3.0 1.0
BZX85C8V2 25 5.0 1.0
BZX85C9V1 25 5.0 1.0
BZX85C10 25 7.0 0.5
BZX85C11 20 8.0 0.5
BZX85C12 20 9.0 0.5
BZX85C13 20 10 0.5
BZX85C15 15 15 0.5
BZX85C16 15 15 0.5
BZX85C18 15 20 0.5
BZX85C20 10 24 0.5
BZX85C22 10 25 0.5
BZX85C24 10 25 0.5
BZX85C27 8.0 30 0.5
BZX85C30 8.0 30 0.5
BZX85C33 8.0 35 0.5
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Silicon Controlled
Rectifiers
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Reverse Blocking Triode Thryistors

MCR100-3
MCR100-4 10 0.2 0.8 0.1
MCR100-6 10 0.2 08 0.1
MCR100-8 10 0.2 0.8 0.1
TO-92(92)
Kay

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Bipolar Transistors
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Datlington TransiStorSE 01 v e st T S e e B o e e« i e oy 7-19
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General Purpose Amplifiers and Switches

2N6553

T0-202(55)
| 2N6718 2N6730 1000 | 50 | 250 | 250 50 200 T0-237(91) 850
- | NSDUo07 1000 | 50 250 50 200 T0-202(55) 2000
| 2N3019 1000 | 100 | 300 | 150 100 50 TO-39 800
| 2N3700 1000 | 100 | 300 | 150 80 1.0 TO-18 500
1000 | 40 | 250 | 250 50 200 T0-237(90) 850
2N6729 1000 | 50 | 250 | 250 50 200 T0-237(91) 850
2N6732 1000 | 100 | 300 | 350 50 200 T0-237(91) 850
BC640 1500 | 40 | 250 | 150 | 130 Typ | 100 T0-92(94) 625
1000 | 50 100 | 200 Typ | 20 T0-202(55) 1333
MPSA56 50 1008 = | ;100 100 10 T0-92(92) 625
BCP53 1500 | 40 | 250 | 150 S0T-223 1500
1500 | 120 | 360 | 100 60 50 T0-202(55) 2000
1000 | 100 | 300 | 150 100 50 T0-237(91) 850
2N4033 1000 | 100 | 300 | 100 150 50 T0-39 800
2N6555 1000 | 80 | 300 | 50 75 50 T0-202(55) 1333
PN4356 5000 {50 (250 |10 100 50 T0-92(92) 625
TN4033 1000 | 100 | 300 | 100 150 50 T0-237(91) 850
2N5322 2000 | 30 | 250 | 500 50 50 T0-39 800
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-39
TO-202(55)
TO-92(94)
B}/ﬂ %/
ESC ECB
/ é( TO-18 T0-92(92)
g © EZZZ%
E Bc Fe
TO-237(91) o

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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General Purpose Amplifiers and Switches (continued)

300 Typ T0-92(97)
BC846 100 | 110 0.01 | 300Typ | 10 10 | TO-236* 350
450 | 2.0 TO-236*
2N4036 1000 | 40 | 140 | 150 60 50 T0-39 1000
BC556 100 | 75 | 475 | 2.0 | 300Typ | 10 10 | T0-92(97) 625
BC856 100 | 125 | 475 | 2.0 | 300Typ | 10 10 | TO-236™ 350
TN4036 1000 | 40 | 140 | 150 60 50 T0-237(91) 850
2N2484 50 | 100 [ 500 | 0.01 15 0.5 TO-18 360
2N3859A 100 | 100 [ 200 | 10 90 2.0 T0-92(94) 625
2N5961 50 | 150 ( 700 | 10 100 10 3.0 [TO-18 400
2N6551 1000 | 80 | 300 | 50 75 100 T0-202(55) 1333
2N6716 2N6728 1000 | 50 | 250 | 250 50 200 T0-237(91) 850
BC637 BC639 1500 | 40 | 250 | 150 | 130 Typ | 100 T0-92(94) 625
MPS8098 500 | 100 | 300 | 1.0 150 10 T0-92(92) 625
MPSA05 MPSA55 500 | 100 100 100 10 T0-92(92) 625
NSDU05 NSDU55 1500 | 50 250 50 200 T0-202(55) 1333
PN3568 500 | 40 | 120 | 150 60 50 T0-92(92) 625
TIS98 200 (100 | 300 | 1.0 200 10 T0-92(97) 625
2N2904A 600 | 40 | 120 | 150 200 50 TO-39 600
2N2905A 600 | 100 | 300 | 150 200 50 T0-39 600
2N2907A 600 | 100 | 300 | 150 200 50 TO-18 400
2N3962 200 | 100 | 300 | 0.01 40 0.5 TO-18 360
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-39
TO-202(55)
// T0-92(94)
B E
e Fcg To-8227(91 )
TO-92(92)

(SOT - 23)
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General Purpose Amplifiers and Switches (continued)

2N4032 TO-39
2N6554 1500 | 80 | 300 | 50 75 50 T0-202(55) 1333
PZT2907A 600 | 100 | 300 | 10 200 50 SOT-223 1500
CP55 BCP52 1500 | 40 | 250 | 150 S0T-223 1500
MMBT2907A 600 | 100 | 300 | 150 200 50 T0-236* 350
PN2907A 600 | 100 | 300 | 150 200 50 T0-92(92) 625
PN3645 500 | 100 | 300 | 150 200 20 T0-92(92) 625
PN4249 100 | 100 | 300 | 0.1 40 0.5 3.0 |T0-92(92) 625
PN4250A 100 | 250 | 700 | 0.1 40 0.5 20 |T0-92(92) 625
PN4355 500 | 100 | 400 | 10 100 50 T0-92(92) 625
TN2905A 600 | 100 | 300 | 150 200 50 T0-237(91) 850
| 2N3416 500 ‘|75 | 225 |-72.0 T0-92(94) 360
| 2N3417 500 | 180 | 540 | 2.0 T0-92(94) 360
| 2N956 1000 | 50 | 200 | 150 70 50 TO-18 500
| BC182 100 | 125 | 500 | 2.0 150 10 10 | T0-92(97) 625
‘ 2N5323 2000 | 40 | 250 | 500 50 50 T0-39
BC212 100 | 60 | 400 | 2.0 200 10 10 | T0-92(97) 625
N2270 1000 | 50 | 200 | 150 100 50 T0-39 1000
| 2N5962 50 | 600 | 1400 | 10 100 10 3.0 |TO-18 400
| 2N930 200 | 100 | 300 | 0.01 150 5 TO-18 300
€237 BC307 100 | 120 | 460 | 2.0 150 10 10"+ [10-92(97) 625
BC337 BC327 1000 | 100 | 600 | 100 T0-92(97) 625
7‘ | BC547 ' 100 | 110 | 800 | 2.0 | 300Typ | 10 108 [FT0=02(97) 625
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-39
TO-202(55)
// TO-92(94) TO-92(92)
B E
B Eg
ESiC E C
i TO-237(91)
TO-18 TO-92(97)
B % T0 =236
(SOT = 23)
E
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General Purpose Amplifiers and Switches (continued)

BC550 100 200 | 800 | 2.0 | 300Typ | 10 3.0 |T0-92(97) 625
BC635 BC636 500 | 40 | 250 | 150 | 130 Typ | 100 T0-92(94) 625
BC817 BC807 500 | 100 | 600 | 100 | 200 Typ | 100 T0-236* 350
BC847 100 | 110 0.01 | 300Typ | 10 10 | T0-236* 350
800 | 2.0 T0-236*
BC850 100 | 200 0.01 | 300Typ | 10 30 |TO-236* 350
800 | 2.0 T0-236*

BCX19 BCX17 500 | 100 | 600 | 100 | 100 Typ | 50 TO-236* 350
BCX59 BCX79 100 | 120 | 630 | 2.0 125 10 6.0 |[T0-92(97) 625
BCX70 100 | 120 | 630 | 2.0 125 10 6.0 |T0-236* 350
BD371 BD370 1000 | 40 | 400 | 100 50 200 T0-237(91) 850
BD373 BD372 1000 | 40 | 400 | 100 50 200 T0-237(90) 850
MMBT100 MMBT200 500 | 100 | 450 | 10 250 20 40 |T0-236* 350
PN100 PN200 500 | 100 | 450 | 10 250 20 40 [T0-92(92) 625
PN100A PN200A 500 | 300 | 600 | 10 250 20 40 |[T0-92(92) 625
PN3642 500 | 40 | 120 | 150 150 50 T0-92(92) 625
PN930 30 | 100 | 300 | 0.01 30 0.5 T0-92(92) 625

BC557 100 | 75 | 260 | 2.0 | 300Typ | 10 10 | T0-92(97) 625

BC560 100 | 75 | 800 | 2.0 | 300Typ | 10 3.0 ([T0-92(97) 625

BC857 100 | 125 | 800 | 2.0 | 300Typ | 10 10 | TO-236* 350

BC860 100 | 125 | 800 | 2.0 | 300Typ | 10 3.0 |T0-236* 350

BCX71 100 | 120 | 630 | 2.0 [ 125Typ | 20 6.0 |TO-236* 350

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

T0-236 E E
(S0T~- 23) Ecy Cg Be Ep
TO-237(90) TO-237(91) %

Cc

|
B
T0-92(97) :. TO-92(94) TO-92(92)
Be

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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General Purpose Amplifiers and Switches (continued)

BCX59 BCX79 100 | 120 | 630 | 2.0 125 10 6.0 |T0-92(97) 625
D41D4 1500 | 50 | 150 | 100 150 20 T0-202(55) 1333
D41D5 1500 | 120 | 360 | 100 150 20 T0-202(55) 1333
PN3644 500 | 100 | 300 | 150 200 20 T0-92(92) 625
| 2N2219A 500 | 100 | 300 | 150 300 20 T0-39 800
2N2222A 500 | 100 | 300 | 150 300 20 T0-18 400
2N3053 70011450 [F280.1]5150 100 50 T0-39 800
7 - | 2N3903 200 | 50 | 150 | 10 250 10 6.0 |T0-92(92) 625
: | 2N3904 200 | 100 | 300 | 10 300 10 5.0 |T0-92(92) 625
- | 2N4400 600 | 50 | 150 | 150 200 20 T0-92(92) 625
| 2N4401 600 | 100 | 300 | 150 250 20 T0-92(92) 625
2N6715 2N6727 1000 | 50 | 250 | 1000 50 50 T0-237(91) 850
| 2N697 200 | 40 | 120 | 150 TO-39 600
MMBT2222A 500 | 100 | 300 | 150 300 20 TO-236* 350
: - | PZT2222A 600 (100 | 300 | 10 300 20 S0T-223 1500
> MMBT3904 200 | 100 | 300 | 10 300 10 50 |T0-236* 350
PZT3904 200 (100 | 300 | 10 300 10 S0T-223 1500
MMBT4400 600 | 50 | 150 | 150 200 20 T0-236* 350
MMBT4401 600 | 100 | 300 | 150 250 20 T0-236* 350
MPS6531 MPS6534 600 | 90 | 270 | 100 | 250 Typ | 20 | 2.0 Typ | TO-92(92) 625
PN2222A 500 | 100 | 300 | 150 300 20 40 |T0-92(92) 625
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-39
TO-202(55)
// TO-92(94) TO-02(92)
B E E
£ o Fcs ‘ Tozg7(91 ) Bc
>
TO-18 .
£ T0-92(97)
B C 70 - 236 c
g (SOT = 23) Bgp
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General Purpose Amplifiers and Switches (continued)

PN3567 500 | 40 | 120 | 150 60 50 T0-92(92) 625

PN3569 500 | 100 | 300 | 150 60 50 T0-92(92) 625

TIS97 200 | 250 [ 700 | 0.1 200 10 T0-92(97) 625

TN2219A 500 | 100 | 300 | 150 300 20 T0-237(91) 850
2N2904 600 | 40 | 120 | 150 200 50 TO-39 600
2N2905 600 | 100 | 300 | 150 200 50 T0-39 600
2N2907 600 | 100 | 300 | 150 200 50 TO-18 400
2N3905 200 | 50 | 150 | 10 200 10 50 |T0-92(92) 625
2N3906 200 | 100 | 300 | 10 250 10 4.0 |T0-92(92) 625
2N4037 1000 | 50 | 250 | 150 60 50 TO-39 1000
2N4402 600 | 50 | 150 | 150 150 20 T0-92(92) 625
2N4403 600 | 100 | 300 | 150 200 20 T0-92(92) 625
2N5366 500 | 100 | 300 | 50 300 20 T0-92(94) 360
MMBT2907 600 | 100 | 300 | 150 200 50 T0-236* 350
MMBT3906 200 | 100 | 300 | 10 250 10 40 |T0-236* 350
PZT3906 200 | 100 | 300 | 10 250 10 SOT-223 1500
MMBT4402 600 | 50 | 150 | 150 150 20 T0-236* 350
MMBT4403 600 | 100 | 300 | 150 200 20 T0-236* 350
PN4121 100 ( 70 | 200 | 10 400 10 40 |T0-92(92) 625
PN4122 100 | 150 | 600 | 10 450 10 40 |T0-92(92) 625
PN4250 100 | 250 | 700 | 0.1 40 05| 20 |T0-92(92) 625
TIS93 400 | 100 | 300 | 50 T0-92(97) 625
TN2905 600 | 100 | 300 | 150 200 50 T0-237(91) 850

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

(o]
%

TO-39
TO-92(92) TO-92(94)
E G E E,

Cg Bc
TO-237(91)
e
B
TO-18 TO-92(97) 5
B C Cp T0 - 236

(S0T~-23)
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General Purpose Amplifiers and Switches (continued)

BCW33 100 | 420 | 800 | 2.0 | 300Typ | 10 30 |TO-236* 350
= BCX58 100 | 120 | 630 | 2.0 125 10 6.0 |T0-92(97) 625
, BCX78 100 | 120 | 630 | 2.0 200 10 6.0 |T0-92(97) 625
2N2222 500 | 100 | 300 | 150 250 20 TO-18 400
2N3300 500 | 100 | 300 | 150 250 50 T0-39 800
2N3302 500 | 100 | 300 | 150 250 50 TO-18 360
2N3704 500 | 100 | 300 | 50 100 50 T0-92(94) 625
2N4123 200 | 50 | 150 | 2.0 250 10 6.0 |T0-92(92) 625
| 2N6714 2N6726 1000 | 50 | 250 | 1000 50 50 T0-237(91) 850
BC183 100 | 125 | 900 | 2.0 150 10 10 [ T0-92(97) 625
BC184 100 | 240 | 900 | 2.0 150 4.0 10 [ T0-92(97) 625
: BC548 100 | 110 | 800 | 2.0 | 300 Typ | 10 10 | T0-92(97) 625
BC549 100 | 200 | 800 | 2.0 | 300Typ | 10 40 |T0-92(97) 625
BC848 100 | 110 0.01 | 300Typ | 10 10 | T0-236* 350
800 | 20 T0-236*
BC849 100 | 200 0.01 | 300Typ | 10 40 |TO-236* 350
< 800 | 20 T0-236*
D40D1 1000 | 50 | 150 | 100 | 200 Typ | 20 T0-202(55) 1333
D40D2 1000 | 120 | 360 | 100 | 200 Typ | 20 T0-202(55) 1333
MMBT2222 500 | 100 | 300 | 150 250 20 T0-236* 350
MMBT4123 200 | 50 | 150 | 2.0 250 10 6.0 |T0-236* 350
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-39
TO-202(55)
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General Purpose Amplifiers and Switches (continued)

MPSWO1A MPSW51A T0-226

NSDUO1 1000 | 60 100 50 50 T0-202(55) 1333

PN2222 500 | 100 | 300 | 150 250 20 T0-92(92) 625

PN3566 200 | 150 | 600 | 10 40 30 T0-92(92) 625

PN3643 500 | 100 | 300 | 150 250 50 T0-92(92) 625

PN4141 500 | 100 | 300 | 150 250 20 T0-92(92) 625

TN2219 500 | 100 | 300 | 150 250 20 T0-237(91) 850
2N4125 200 | 50 | 150 | 2.0 200 10 5.0 [T0-92(92) 625
BC213 100 | 80 | 600 | 2.0 200 10 10 | T0-92(97) 625
BC214 100 | 140 | 600 | 2.0 200 10 20 |T0-92(97) 625
BC558 100 | 75 | 800 | 2.0 | 300Typ | 10 10 | T0-92(97) 625
BC559 100 | 75 | 800 | 2.0 | 300Typ | 10 40 [T0-92(97) 625
BC858 100 | 125 | 800 | 2.0 | 300Typ | 10 10 | T0-236* 350
BC859 100 | 125 | 800 | 2.0 | 300Typ | 10 40 |TO-236" 350
MMBT4125 200 | 50 | 150 | 2.0 200 10 50 |T0-236* 350
PN2907 500 | 100 | 300 | 150 200 20 T0-92(92) 625
PN4143 500 | 100 [ 300 | 150 200 20 T0-92(92) 625
PN4917 100 | 150 | 300 | 10 450 10 4 T0-92(92) 625
PN5138 50 | 50 | 800 | 0.1 30 0.5 T0-92(92) 625

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-202(55)
TO-92(92)
TO = 226AE TO - 236 E
k- (S0T~-23) B¢ Eg
c TO-237(91) C
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General Purpose Amplifiers and Switches (continued)

2N3391A 100 | 250 | 500 |2.0 | 120Typ. | 20 | 5.0 |T0-92(94) 360
2N3392 100 | 150 [ 300 |2.0 | 120 Typ. | 2.0 T0-92(94) 360
2N3393 100 | 90 | 180 |2.0 | 120Typ. | 2.0 T0-92(94) 360
2N3415 500 | 180 | 540 |2.0 T0-92(94) | 360
2N4124 200 | 120 | 360 | 2.0 300 10 5.0 |T0-92(92) 625
2N5172 100 | 100 [ 500 |10 120 5.0 T0-92(94) 360
BC238 BC308 100 | 125 | 900 | 2.0 150 10 10 | T0-92(97) 625
BC338 BC328 800 | 100 | 600 |100 T0-92(94) 625
BC818 BC808 500 | 100 | 600 (100 | 150 Typ | 100 TO-236* 350

BCX18 500 | 100 | 600 100 | 200 Typ | 50 TO-236 350
BCX20 500 | 100 | 600 (100 | 130Typ | 50 TO-236* 350
MMBT4124 200 (120 | 360 |2.0 300 10 50 |T0-236" 350
MPS6514 100 | 150 [ 300 |2.0 450 Typ | 10 | 2.0 Typ | T0-92(92) 625
MPS6515 MPS6518 100 | 250 | 500 |2.0 450 Typ | 10 | 2.0 Typ [ TO-92(92) 625
MPS6521 MPS6523 100 | 200 | 600 |2.0 450 Typ | 10 | 2.0 Typ [ T0-92(92) 625
PN3565 50 | 150 | 600 |1.0 40 1.0 T0-92(92) 625

2N3702 200 [ 60 | 300 |50 100 50 T0-92(94) 625

2N4126 200 (120 | 360 | 2.0 250 10 40 [T0-92(92) 625

MMBT4126 200 | 120 | 360 | 2.0 250 10 40 |T0-236* 350

MPS6562 500 | 50 | 200 | 500 60 10 T0-92(92) 625

PN3638 500 | 30 50 100 50 T0-92(92) 625

PN3638A 500 | 100 50 150 50 T0-92(92) 625
BC239 BC309 100 | 180 | 800 | 2.0 150 10 10 | T0O-92(94) 625
BC368 BC369 1000 | 85 | 375 | 500 T0-92(97) 625

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-92(94)
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TO-92(92)
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Low Noise Amplifiers

10 | 450 | 2 | 10 | 300Typ |T0-92(97) 1,20
110 001 | 10 | 300 Typ |T0-236" 120
450 | 2
BCS556 75 | 475 | 2 | 10 | 300Typ |T0-92(97) 120
BC856 125 | 475 | 2 | 10 | 300 Typ |T0-236" 126
100 | 500 | 001 | 3 60 |T0-18 oF
250 | 500 | 0.01 | 1 60 |T0-18 oL
150 | 700 | 10 | 3 60 | T0-92(92) oM
2N3962 100 | 300 | 001 | 3 50 |T0-18 2N
PN4249 100 | 300 | 01 | 3 6 |T0-92(92) 2A
PN4250A 250 | 700 | 01 | 2 6  |T0-92(92) 2A
200 [ 600 | 01 | 3 30 |T0-92(92) 24
125 | 500 [ 2 | 10 150  |70-92(97) 1,20
2N5086 150 | 500 | 01 | 3 0 [10-92(92) 2H
2N5087 250 | 800 | 01 | 2 0 |T0-92(92) 2H
BC212 60 | 400 | 2 | 10 200 | T0-92(97) 12C
MMBT5086 150 | 500 | 01 | 3 40  |70-236* 2H
MMBT5087 250 | 800 | 01 | 2 40 | T0-236* 2H
600 | 1400 | 10 | 3 60 |T0-92(92) M
100 | 300 | 001 | 3 30 |T0-18 oF
125 | 500 | 2 | 10 150 | T0-92(97) 120
10| 800 | 2 | 10 | 300Typ |T0-92(97) 120
200 | 800 | 2 | 3 | 300Typ |T0-92(97) 120
110 001 | 10 | 300 Typ |TO-236* 1,20
800 | 2
i TO- standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-92(92) T0-92(97) TO-18
&% it
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Low Noise Amplifiers (continued)
| BC850 110 001 | 4 300Typ |T0-236* 1,2C
7 800 2 3 1,2D
| BCX59 BCX79 120 | 630 2 6 125 T0-92(97) 26
MMBT100 MMBT200 100 | 450 | 10 4 250 | T0-236* 2B
MPSA18 500 | 1500 | 10 | 15 100 | T0-92(92) 2F
PN100 PN200 100 | 450 | 10 4 250 | T0-92(92) 2B
PN100A PN200A 300 | 600 | 10 4 250 | T0-92(92) 2B
PN930 100 | 300 | 001 | 3 30 T0-92(92) 2F
BC307 125 | 500 2 10 | 300 Typ |T0-92(97) 1:2¢
BC557 75 | 260 2 10 | 300Typ |[T0-92(97) 1,2C
BC560 75 | 800 2 3 300 Typ |T0-92(97) 1,2D
BC857 125 | 800 2 10 | 300 Typ |T0-236* 1,2C
BC860 125 | 800 2 4 300 Typ |T0-236* 1,2C
BCX71 120 | 630 2 6 125  |T0-236* 1,2C
2N3904 100 | 300 | 10 5 300 |T0-92(92) 26G
MMBT2222A 100 | 300 | 150 | 4 300 |T0-236* 2B
MMBT3904 100 | 300 | 10 5 300 |T0-236* 26G
PN2222A 100 | 300 | 150 | 4 300 |T0-92(92) 28
TIS97 250 | 700 | 0.1 2 200 | T0-92(97) 2E
2N3906 100 | 300 | 10 4 250 | T0-92(92) 26
MMBT3906 100 | 300 | 10 4 250 T0-236* 26
PN4250 250 | 700 | 01 2 50 T0-92(92) 2A
i BCW33 420 | 800 10 | 300Typ |T0-236* 2C
£ BCX58 BCX78 120 | 630 6 125 | T0-92(97) 1,2C
i | 2n4123 50 | 150 B 250  [T0-92(92) 26
2N5088 300 | 900 | 0.1 3 50 T0-92(92) 2E
BC183 125 | 900 2 10 150  [T0-92(97) 1,2C
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
(5
o T0-92(97) g : ! TO-18
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Low Noise Amplifiers (continued)

BC184 T0-92(97) 1,20

BC548 110 | 800 2 10 300 Typ | T0-92(97) 1,2C,2D

BC549 200 | 800 2 - 300 Typ |TO-92(97) 1,2C

BC848 110 0.01 10 300 Typ |TO-236* 1,2C

800 2
BC849 110 0.01 4 300 Typ |TO-236* 1,2C,2D
800 2

MMBT5088 300 | 900 0.1 50 TO-236* 2k
2N4125 50 150 2 5 250 T0-92(92) 2G
BC213 80 600 2 10 200 T0-92(97) 1,2C
BC214 140 | 600 2 2 200 T0-92(97) 52D
BC558 75 800 2 10 300 Typ |[TO0-92(97) 1,2C
BC559 75 800 2 4 300 Typ | T0O-92(97) 1,2C
BC858 125 | 800 2 10 300 Typ |[TO-236* 1,2C
BC859 125 | 800 2 4 300 Typ |TO-236* 1,2C,2D

2N3391A 250 | 500 2 5 300 Typ | T0-92(94) 2K

2N4124 120 | 360 2 5 350 T0-92(92) 2G

2N5089 400 | 1200 | 0.1 2 50 T0-92(92) 2E

BC238 125 | 900 2 10 150 T0-92(97) 1,2C

MMBT5089 400 | 1200 | O 2 50 T0-236* 2E

MPS6521 MPS6523 300 | 600 2 3 300 Typ |[T0-92(92) 2F
2N4126 120 | 360 2 4 250 T0-92(92) 2G
BC308 125 | 900 2 10 300 Typ |T0-92(97) 1,2C

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
c
TO-92(62) ek TO-92(94) 3
Eg Cs Egh (SoT=2%)
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Low Noise Amplifiers (continued)

T0-92(97) 1,2C,2D

BC309 125 [ 900 2 4

300 Typ

T0-92(97) 1,2,2D

1 Suffixes: Many suffix devices, such as B, C, -9, G, etc. are available, subject to minimum order criteria.

2A — NF: Noise Figure @ Rg = 1 kQ, I = 20 pA to 250pA,

f=1kHz; @ R =10kQ, Igl =20 pA, f =10 Hz to 15 kHz
2B — NF: Noise Figure @ Rg =2 kQ, Ic = 100 pA, f =1 kHZ
2C — NF: Noise Figure @ Rg =2 kQ, I =200 pA, f=1 kHZ
2D — NF: Noise Figure @ Rg =2 kQ, I =200 pA, f = 3 Hz to 15kHz
2E — NF: Noise Figure @ Rg = 10k, Ic = 100 pA, f = 10 Hz to 15kHz
2F — NF: Noise Figure @ Rg = 10 kQ, Ic = 10 pA, f = 10 Hz to 15kHz
2G — NF: Noise Figure @ Rg =1k, Ic = 100 pA, f = 10 Hz to 15kHz
2H — NF: Noise Figure @ Rg =1 kQ, Ic =100 pA, f=1 kHz

@ Rg=10kQ, Ic =20 mA, f = 10 Hz to 15 kHz
2J - NF: Noise Figure @ Rg = 10 kQ, Ic =20 pA, f =1 kHz

@ Rg =22 kQ, Ic = 20 pA, f = 10 Hz to 15 kHz
2K — NF: Noise Figure @ Rg = 10 k2, Ic = 500 pA, f = 10 Hz to 15kHz
2L — NF: Noise Figure @ Rg = 50 kQ, Ic = 5.0 pA, f = 1.0 KHz and 10 KHz
2M — NF: Noise Figure @ Rg = 10 kQ, Ic =10 pA, f= 1.0 KHz
2N — NF: Noise Figure @ Rg =1 kQ, Ic =20 pA

TO-92(97)
Cp

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

7-13

siojsisuel] sejodig



RF Amplifiers

T0-92(94)
12 50 [ 25 |3.0]1.0 900 1.0 45 200 |TO-72
12 50 | 25 | 3.0 (1.0 900 1.0 45 200 | TO-236™
12 50 | 25 |30 (1.0 900 1.0 4.5 200 |T0-92(92)
15 50 | 20 | 3.0(1.0 900 1.1 6.0 60 |T0-92(92)
15 50 | 20 | 3.0 (1.0 600 L7 6.0 60 |TO-72
15 50 | 20 | 3.0 (1.0 600 1.7 6.0 60 |T0-236*
15 50 | 20 | 3.0 (1.0 600 17, 6.0 60 |T0-92(92)
25 100 | 40 | 7.0 [ 10 | 750 Typ. | 0.35Typ. | 2.5.Typ. | 35 |T0-92(98)
25 50 | 60 | 40| 10 650 0.7 T0-236*
25 50 | 60 | 4.0 10 650 0.7 T0-92(96)
25 50 | 60 | 4.0 ( 10 660 0.9 T0-236*
25 50 | 60 | 40| 10 660 0.9 T0-92(96)
30 100 | 30 | 80| 10 400 0.36 T0-236*
30 100 | 30 | 8.0 | 10 400 0.36 T0-92(96)
45 100 | 40 | 70| 15 500 0.32 T0-236*
45 100 | 40 | 70| 15 500 0.32 T0-92(96)
12 908 (205 78:0% | 510 600 i 6 Typ. 60 |T0-92(92)
MMBTH81 20 50 | 60 | 5.0 10 600 0.85 TO-236*
MPSH81 20 50 | 60 | 5.0 10 600 0.85 T0-92(96)
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-72

TO-92(92) TO-92(94) TO-92(96) ¢

§¢G 10 - 236
(S0T=23)
£ GND
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High Speed Saturated Switching Transistors

2N2904A 45 | 100 (150 | 40 | 150 | 0.4 |150| 15 | 200 |TO-39 600
2N2905A 45 | 100 | 150 [ 100 | 150 | 0.4 |[150| 15 | 200 |TO-39 600
2N2907A 45 100 | 150 [ 100 | 150 | 0.4 |[150| 15 | 200 |[TO-18 400
MMBT2907A | 45 | 100 | 150 ( 100 (150 | 0.4 |150| 15 | 200 |TO-236* 350
PN2907A 45 | 100 | 150 | 100 | 150 | 0.4 |150| 15 | 200 |[TO-92(92) 625
PN3645 40 | 100 | 300 | 100 | 150 | 0.25 | 50 | 2.5 | 200 |[T0-92(92) 625
TN2905A 45 | 100 | 150 [ 100 | 150 | 0.4 |[150| 15 | 200 |[TO-237(91) 850
2N3725 35 | 60 |500| 60 |100| 0.95 | 1A [100| 300 |TO-39 800
TN3725 35 | 60 |500| 60 {100 | 0.95 | 1A |100| 300 |TO-237(91) 850
PN3644 40 | 100 | 300 [ 100 | 150 | 0.25 | 50 | 2.5 | 200 |T0-92(92) 625
2N2219A 35 | 285|150 | 100|150 | 0.3 |150| 15 | 300 |[TO-39 800
2N2222A 35 | 285|150 (100|150 | 0.3 |[150| 15 [ 300 |[TO-18 400
2N3903 7041 225 | 10 |50 10 4 02 | 40 | 1.0:|:2250 |70-92(92) 625
2N3904 70 [ 250 | 10 | 100 | 10 | 0.2 | 10 | 1.0 | 300 |[TO0-92(92) 625
2N4400 35 255|150 | 50 {150 | 0.4 |[150| 15 | 200 |T0-92(92) 625
2N4401 35 | 255|150 ( 100 {300 | 0.4 ([150| 15 | 250 |T0-92(92) 625
BSR17A 70 [ 250 | 10 | 100 10 | 0.2 | 10 | 1.0 | 300 |TO-236* 350
MMBT2222A 35 | 285|150 (100 (150 | 0.3 |[150| 15 | 300 |TO-236* 350
MMBT3904 70 [ 250 | 10 | 100 | 10 | 0.2 | 10 | 1.0 | 300 |TO-236* 350
MMBT4401 35 | 255 | 150 | 100 [ 300 | 0.4 |[150| 15 | 250 |TO-236" 350
PN2222A 35 285|150 | 100|150 | 0.3 |[150| 15 | 300 |T0-92(92) 625

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-39

TO-18 i
B B C T0-236 Eg
E C £ C

TO-92(92)

(soT = 23) E
B TO-237(91)
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High Speed Saturated Switching Transistors (continued)

TN2219A 35 | 285|150 100|150 | 0.3 |[150| 15 | 300 |T0-237(91) 850
2N3467 40 | 90 (500 40 |500| 0.5 |500| 50 | 175 |T0-39 1000
2N3905 70 [ 260 | 10 | 50 | 10 | 0.25 [ 10 | 1.0 | 200 |[T0-92(92) 625
2N3906 70 [300| 10 [100| 10 | 0.25 [ 10 | 1.0 | 250 |[TO0-92(92) 625
2N4402 35 255|150 50 {150 | 0.4 ([150| 15 | 150 |[TO0-92(92) 625
2N4403 35 | 255|150 (100|150 0.4 |[150| 15 | 200 |[T0-92(92) 625
MMBT3906 70 (300| 10 [100| 10 [ 0.25 | 10 | 1.0 | 250 [TO-236* 350
MMBT4403 35 255|150 (100|150 0.4 |[150| 15 | 200 |TO-236* 350
PN2907 45 | 100 | 150 | 100 | 150 | 0.4 |[150| 15 | 200 |T0-92(92) 625
PN4121 40 (150 ( 50 | 70 | 10 | 0.3 | 50 [ 5.0 | 400 |T0-92(92) 625
PN4122 40 (150 | 50 [ 150 | 10 [ 0.3 | 50 | 5.0 | 450 |[T0-92(92) 625
TN2905 45 | 100 | 150 | 100 | 150 | 0.4 |150 | 15 | 200 |TO-237(91) 850
2N3724 35 | 60 |500| 60 |{100| 0.75 | 1A [100| 300 |TO-39 800
PN4917 40 (150 | 50 | 150 | 10 | 0.3 | 50 | 5.0 | 450 |[T0-92(92) 625
PN3638 75 (170 | 300| 30 | 50 | 0.25 | 50 [ 25| 100 |[T0-92(92) 625
PN3638A 75 (170 | 300|100 | 50 | 0.25 | 50 [ 2.5 | 150 |[T0-92(92) 625
2N2369 12 | 18 | 10 [ 40 [ 10 | 025 [ 10 | 1.0 | 500 |[TO-18 360
2N2369A 12 | 18 | 10 [ 40 [ 10 | 02 |10 | 1.0 | 500 |TO-18 360
2N708 40 [ 70 | 10 [ 30 | 10 | 04 |10 |1.0| 300 [TO-18 360
MMBT2369A 12518 3|=10 | 40 {10 1=:0.2%} 10 | 1.0.{ 500 |TO-236* 350

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-39
%%; TO-18 % TO-92(92)
T0 - 236 EBC

(S0T=23)
TO-237(91)
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High Speed Saturated Switching Transistors (continued)

MMBT3646 18 | 28 [300| 30 | 30 | 02 | 30 [ 3.0 350 |TO-236* 350

PN2369 12 | 18 [ 10 | 40 | 10 | 0.25 | 10 | 1.0 | 500 |T0-92(92) 625

PN2369A 12 | 18 [ 10| 40 | 10 | 0.2 | 10 | 1.0 | 500 |T0-92(92) 625

PN3646 18 | 28 [300( 30 [ 30 | 0.2 |30 |3.0| 350 |T0-92(92) 625

PN4275 12 |12 [ 10| 35|10 | 02 |10 [1.0| 400 |T0-92(92) 625
2N4209 15 | 20 [ 10 | 50 | 10 | 0.18 | 10 [ 1.0 | 850 |TO-18 300
2N5771 15 | 20 | 10 | 50 | 10 | 0.18 | 10 | 1.0 | 850 |T0-92(92) 625
MMBT4209 | 15 | 20 | 10 [ 50 | 10 | 0.18 | 10 | 1.0 | 850 |T0-236* 350
MMBT5771 15 | 20 | 10 | 50 | 10 | 0.18 | 10 [ 1.0 | 850 [T0-236* 350
2N4208 15 | 20 [ 10| 30 | 10 | 0.15 | 10 [ 1.0 | 700 |TO-18 300
MMBT3640 25 | 35 ({50 |30 (10| 02 |10 [ 1.0 500 |TO-236* 350
MMBT4258 | 15 | 20 | 10 | 30 | 50 | 0.15 | 10 | 1.0 | 700 |TO-236* 350
PN3640 25 | 35 [ 50 | 30 | 10 | 0.2 | 10 |[1.0| 500 |T0-92(92) 625
PN4258 15| 20 | 10 | 30 [ 50 | 0.15 | 10 [ 1.0 | 700 |T0-92(92) 625

BSV52 12 | 18 [ 10 | 40 | 10 | 0.25 | 10 [ 1.0 | 500 |TO-236* 350

PN5134 18 | 18 [ 10 | 20 | 10 | 0.25 | 10 | 1.0 | 250 |T0-92(92) 625

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
c
B
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High Voltage Amplifiers

500

40

30

T0-237(91) 850

30
MMBTA42 500 | 40 | 30 0.5 20 2.0 50 |T0-236 350
MPSA42 500 | 40 | 30 0.5 20 2.0 50 |T0-92(92) 625
PZTA42 500 | 40 | 30 0.5 20 2.0 50 |SO0T-223 1500
PZTA92 500 | 25 30 0.5 20 2.0 50 |SO0T-223 1500
MMBTA92 500 | 25 | 30 0.5 20 2.0 50 |T0-236* 350
MPSA92 500 | 25 | 30 0.5 20 2.0 50 | T0-92(92) 625
D40N2 500 | 60 | 20 50 [ T0-202(55) 2000
MPSA43 500 | 40 | 30 0:5 20 2.0 50 | T0-92(92) 625
2N5551 600 | 80 | 10 0.2 50 5.0 100 |T0-92(92) 350
MMBT5551 600 | 80 | 10 0.2 50 5.0 100 |T0-236* 350
2N5401 600 | 60 | 10 0.5 50 5.0 100 |T0-92(92) 625
MMBT5401 600 | 60 | 10 0.5 50 5.0 100 | TO-236* 350
2N5550 600 | 60 | 10 0.25 50 5.0 100 | T0-92(92) 350
MMBT5550 600 | 60 | 10 0.25 50 5.0 100 |TO-236* 350
2N5400 600 | 40 | 10 0.5 50 5.0 100 |T0-92(92) 625
MPSL51 600 | 40 | 50 0.3 50 5.0 60 |T0-92(92) 625
2N5830 200 | 80 10 0.25 50 5 100 | T0-92(92) 625
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
TO-202(55)
TO-92(92)

Eg T0- 236
c (ST = 23)
TO-237(91)
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Darlington Transistors
2N7051 20,000 T0-92(94)
1,000 | 20,000 | 1A
PZT7052 500 | 10,000 100 | 1.5 | 100 | 100 | 100 |SOT-223 1:5
1,000 | 20,000 | 1A
| 2N7053 1 20,000 100 T0-226 1
1,000 | 20,000 | 1A 1.5 | 100 | 100 | 200
2N6725 1 25,000 200 | 1.0 | 200 |2mA| 100 |TO-237(91) 0.85
15,000 500 | ‘1.5 1A | 2mA| 100 0.85
4,000 | 40,000 | 1A
1 10,000 | 60,000 | 200 [ 1.5 | 500 | 500 T0-202(55) 148
1 10,000 200 | 15 |15A|3mA T0-202(55) 1.3
1,000 1.5A
D40K4 1 10,000 2007 5125 1A | 2mA T0-202(55) 1.3
1,000 1.5A
2N5307 0.3 2,000 ( 20,000 | 2 14 | 200 | 200 | 60 |TO-92(94) 0.4
6,000 100
2N5308 0.3 7,000 | 70,000 | 2 14 | 200 | 200 | 60 |[T0O-92(94) 0.4
20,000 100
2N6427 0.5 | 10,000 | 100,000 | 10 162 50 | 500 | 130 |T0-92(92) 0.625
20,000 | 200,000 [ 100 | 1.5 | 500 | 500
14,000 | 140,000 | 500
2N6548 2 25,000 | 150,000 | 200 | 1.5 1A | 2mA T0-202(55) 1.3
15,000 500 | 2.0 2A | 4mA
5,000 1A
TO-202(55)
TO-92(92) TO-92(94)
T0 = 226AE E
EBC “Ce EBc TO-BZ(3:7(91)
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Darlington Transistors (continued)

2N6549 2 15,000 | 150,000 | 200 | 1.5 1A | 2mA T0-202(55) 1.3
10,000 500 2 2A | 4mA
3,000 1A
2N6724 1 25,000 200 | 1.0 | 200 |2mA| 100 |TO-237(91) 0.85
15,000 500 | 15 1A
4,000 | 40,000 | 1A
D40C4 1 10,000 | 60,000 | 200 [ 1.5 | 500 | 500 T0-202(55) 13
D40C5 1 40,000 200 | 1.5 | 500 | 500 T0-202(55) 13
NSD154 1 20,000 10 15 | 100 | 100 T0-202(55) 13
5,000 100
NSDU45 1 25,000 | 150,000 | 200 | 1.0 | 200 [ 2mA | 100 |T0-202(55) 1.3
15,000 500 | 1.5 1A | 2mA
4,000 1A
BC517 BC516 1 30,000 20 1.0 | 100 | 100 T0-92(97) 0.6
BCV27 BCV26 0.3 4,000 1 1.0 | 100 | 100 TO-236* 0.35
10,000 10
20,000 100
D40CH1 1 10,000 | 60,000 | 200 | 1.5 | 500 | 500 T0-202(55) 1.3
D40K1 1 10,000 200 ([ 15 |[15A|3mA T0-202(55) 13
1,000 1.5A
MMBTA13 0.3 5,000 10 1.5 | 100 | 100 | 125 |TO-236* 0.35
10,000 100
MMBTA14 0.3 |10,000 10 15 | 100 | 100 | 125 |TO-236* 0.35
20,000 100
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-202(55)

E
B¢
TO-237(91)

¢
TO-92(92) Lk
TO-92(97) £
70- 236
E Bg Cs E (sOT=-23)
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Darlington Transistors (continued)

PZTA14 PZTA64 | 03 10,000 10 | 15 [100 | 100 | 125 |SOT-223 15
20,000 100
- |MPSA13  |MPSA63 | 05 | 5,000 10 | 15 [100 | 100 | 125 |T0-92(92) | 0.625
=iy 10,000 100
MPSA14 05 | 10,000 10 | 15 [100 | 100 | 125 |T0-92(92) | 0.625
"Tkee 20,000 100
: MPSA65 | 05 | 50,000 10 | 15 [100 | 100 | 100 |T0-92(92) | 0.625
20,000 100
| 2N5306 02 | 7000 | 70000 | 2 | 14 |[200|200| 60 |T0-92(94) 0.4
s 20,000 100
' MPSA12 05 | 20,000 10| 10 [10] 10 T0-92(92) | 0.625
T0O-92(92) TO-92(94)
Egg Ecs
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High Current Drivers

| 2N6553 : . T0-202(55)

| one718 2N6730 1.0 50 [1'250 250 | 0:35¢ 250 [ 25 50 T0-237(91) 0.85

| NSDUo07 1.0 50 250 [ 10.35:+1:250 | 25 50 T0-202(55) 2.0

| 2N3019 10 |100| 300 [ 150 | 0.5 | 500 | 50 100 | TO-39 0.8

2N3700 10 |100| 300 [ 150 | 0.5 | 500 50 80 T0-18 0.5
2N6707 1.0 40 | 250 | 250 | 1.0 1A | 100 50 T0-237(90) 0.85
2N6717 2N6729 1.0 50 | 250 250" 10.35104 250 [ 25 50 T0-237(91) 0.85
2N6731 2N6732 10 |[100| 300 [ 350 | 0.35 | 350 35 50 T0-237(91) 0.85
BC639 BC640 1.9 40 | 250 | 150 | 0.50 |500 | 50 | 130 Typ. | T0-92(94) 0.625
D40E7 1.0 50 1003 ST 1A | 100 | 200 Typ. | TO-202(55) 1.33
D44C11 3.0 40 | 120 | 200 | 0.5 1A | 0.1 | 50 Typ. |T0-220 1.67
MMBTA06 | MMBTA56 0.5 50 100 | 0.25 [ 100 10 100 | T0-236* 0.35
MPSA06 MPSA56 0.5 50 100 | 025 [100| 10 100 | T0-92(92) 0.625

| NSD105 15 | 120360 | 100 | 0.5 |500| 50 60 T0-202(55) 2.0
TN3019 1.0 100 | 300 | 150 [ 0.5 | 500 | 50 100 | TO-237(91) 0.85

2N4033 10 [100| 300 {100 | 1.0 1A | 100 150 | TO-39 0.8

D45C11 4.0 40 | 120 | 200 | 0.5 1A | 50 | 40Typ. | TO-220 1.67
PN4356 0.5 50 | 250 | 10 0.5 |500| 50 100 | TO-92(92) 0.625

2N6555 5 80 | 300 | 50 1.0 1A | 100 75 T0-202(55) 1.33

TN4033 10 |[100| 300 [ 100 | 0.5 |500| 50 150 | TO-237(91) 0.85

2N4036 1.0 40 | 140 | 150 | 0.65 | 150 | 15 60 T0-39 1.0

TN4036 1.0 40 | 140 | 150 | 0.65 | 150 | 15 60 T0-237 0.85

. TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-39

TO-202(55) T0-220

Q\ / # To-18
é
B B
Egd Ecs E C 2
TO-237(91) TO-237(90) I
//
B /
oY/
E

TO-92(94) TO-92(92)

ECB
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High Current Drivers (continued)

2N6551 T0-202(55)
2N6716 2N6728 1.0 50 [ 250 | 250 | 0.35 |[250( 25 50 T0-237(91) 0.85
BC637 BC639 1.5 40 | 250 | 150 | 0.50 |[500 | 50 | 130 Typ. | T0O-92(94) 0.625
MMBTA05 | MMBTAS5 0.5 50 100 | 025 |100| 10 100 | T0-236* 0.35
MPS8098 0.5 | 100|300 | 1 0.3 |100| 10 150 | T0-92(92) 0.625
MPSA05 MPSA55 0.5 50 100 | 0.25 |[100| 10 100 | T0-92(92) 0.625
NSDU05 NSDU55 1.5 50 250 0.35 |250| 25 50 T0-202(55) 1.33

2N4032 10 |100| 300|100 | 0.5 |500| 50 150 | TO-39 0.8
2N6554 135 80 [ 300| 50 | 1.0 | 1A |100 75 T0-202(55) 1.33
D43C8 3.0 40 | 120 {200 05 | 1A | 50 | 150 Typ. | TO-202(55) 1.33
D45C8 4.0 40 (120 |200| 0.5 | 1A | 50 | 40Typ. | TO-220 1.67
D45H8 10.0 | 40 4A | 1.0 | 8A | 400 | 40Typ. |TO-220 1.67
PN4355 05 | 100 400 | 10 | 1.0 1 [ 1A 100 | TO-92(92) 0.625
2N3725 1.0 60 | 150 | 100 | 0.95 | 1A | 100 | 300 |TO-39 0.8
TN3725 1.0 60 | 150 | 100 | 0.75 | 1A | 100 | 300 |TO-237(91) 0.85
BC337 BC327 0.8 | 100 | 600 (100 | 0.7 |[500| 50 | 60 Typ. |T0-92(97) 0.625
BC635 BC636 0.5 40 | 250 | 150 | 0.50 | 500 | 50 | 130 Typ. | TO-92(94) 0.625
BC818 BC808 0.5 | 100 | 600 (100 | 0.7 |500| 50 | 100 Typ. | TO-236* 0.3

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

TO-202(55) TO-39
SC
& :
T0 - 236
B (SOT=23)
7 5L ,’

E C EBC
TO-237(91)

TO-92(92) TO-92(94)
TO-92(97) .
E
Bc Cg

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
7-23

siauaz



High Current Drivers (continued)

| BCX19 BCX17 05 | 100 | 600 | 100 | 0.62 |500| 50 | 100 Typ. | TO-236* 0.3

| BD371 BD370 1.0 40 | 400 | 100 | 0.7 |750| 75 50 T0-237(91) 0.85
BD373 BD372 1.0 40 | 400 | 100 ( 0.7 | 1A | 100 50 T0-237(90) 0.85
‘ D41D4 1.0 50 [ 150 {100 | 0.5 |500 | 50 | 150 Typ. | TO-202(55) 1.33
D41D5 10 (120|360 [100| 0.5 |500| 50 | 40Typ. |T0-202(55) 1.33
| D45H5 10.0 | 40 4A | 1.0 | 8A | 400 | 40Typ. |TO-220 1.67
| 2N6715 2N6727 1.0 50 | 250 | 1A | 05 1A | 100 50 T0-237(91) 0.85
MPSWO1A 1.0 50 1A | 05 1A | 100 50 T0-226 1.0
MPSW51A 1.0 50 1A | 07 1A | 100 50 T0-226 1.0
2N3467 1.0 40 | 120 | 500 | 1.0 1A | 100 17551 | TT0-39 1.0
2N4037 1.0 50 [ 250 {150 | 14 |[150( 15 60 TO-39 1.0
NSDUO1 1.5 50 1A | 05 1A | 100 50 T0-202(55) 2.0
2N3724 1.0 60 | 150 | 100 | 0.75 | 1A | 100 300 |TO-39 0.8
2N6714 2N6726 1.0 50 | 250 | 1A | 05 1A | 100 50 T0-237(91) 0.85
. D40D1 1.0 50 | 150 [ 100 | 1.0 | 500 | 50 | 200 Typ. | T0O-202(55) 1.33
D40D2 10 | 120|360 | 100 | 1.0 |500 | 50 | 200 Typ. | TO-202(55) 1.33
, ‘7 | BC338 BC328 0.8 | 100 | 600 | 100 | 0.7 |500| 50 | 200 Typ. | TO-92(97) 0.625
= BCs17 BC807 0.5 | 100|600 | 100 | 0.7 |500| 50 | 100 Typ. | TO-236* 0.3
~ | BCX20 BCX18 0.5 | 100|600 | 100 | 0.62 | 500 | 50 | 100 Typ. | TO-236* 0.3
- 20 | BC368 BC369 2.0 85 | 375|500 | 05 1A | 100 | 200 Typ. | TO-92(94) 1.0
* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

m
m%
)

TO-202(55)
gé%; T0-92(92) “
10 - 226AE
FB¢ esa
/ / /

: B
TO-237(91) 5
U4
TO-39
TO-92(94) .
E TO-

Cs i B // it 10- 236

TO-237(90) CB E C Chg (soT-23)
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Planar Power Transistors
D40N2 0.1 60 | 180 | 0.02 75 2 10 | T0-202(55)
D40C1 1 10,000 | 60,000 0.2 15 0.5 2 10 T0-202(55)
D40C4 1 10,000 | 60,000| 0.2 15 05 2 10 T0-202(55)
D40C5 1 40,000 0.2 1.5 0.5 2 10 T0-202(55)
D40C7 1 10,000 | 60,000 | 0.2 35 0.5 2 10 T0-202(55)
D40E7 1 50 0.1 1.0 1.0 2 10 T0-202(55)
D40K1 1 10,000 0.2 15 1.0 2 10 T0-202(55)
D40K2 1 10,000 0.2 1.5 1.5 2 10 T0-202(55)
D40K4 1 10,000 0.2 1.5 1 2 10 T0-202(55)
D40D1 15 50 150 0.1 0.5 0.5 2 10 T0-202(55)
10 1
D40D2 15 120 360 0.1 05 0.5 2 10 T0-202(55)
10 1
D41D4 1.5 50 150 0.1 0.5 05 2 10 T0-202(55)
10 1
D41D5 15 120 360 0.1 051 [E4L90.5 2 10 T0-202(55)
10 1
D44C8 | D45C8 3 40 120 0.2 0.5 1.0 32 30 T0-220
20 1
D44C11 | D45C11 3 40 120 0.2 0.5 1.0 32 30 T0-220
20 1
D45H5 10 60 2 1.0 8.0 40 60 T0-220
: 40 4
D45H8 10 60 2 1.0 8.0 40 60 T0-220
40 4
TO-202(55)
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Multiple Bipolar Transistors—Quad

14
i TO-116
NPN
1 ) 16
3 ) [ o 15
3 14
Y [ e 13
5 12
gl 2 11
7 10
g2 9
CD5
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TO-263AB DMOS

N Channel

NDB710A

N Channel

38 21/10 4 | 150
| NDB710AE

[NDB710B | 42 21/10 40

| NDB710BE

| NDB610A | 65 13/10 2% | 100
| NDB610AE

~ |nDB610B | 80 12/10 2

| NDB610BE

[nDBS10A | 120 | 7.5/10 15 | 60
NDB510AE

NDBS10B | 150 | 6.5/10 13
NDBS510BE

NDB410A | 250 4110 8 40
NDBA410AE

NDB410B | 300 | 3.5/10 7
NDBA410BE

NDB708A | 22 31710 60 | 150
NDB708AE

NDB708B | 25 27/10 52
NDB708BE

NDB60SA | 42 18/10 36 | 100
NDBBOSAE

NDB60SB | 45 16/10 32
NDB6OSBE

NDB50SA | 80 | 9.5/10 19 | 60
NDB50BAE

NDB508B | 100 |  8.5/10 17
NDB508BE

NDB408A | 160 | 5.5/10 1 | 40
NDB40SAE

NDB408B | 200 5110 10
NDB40SBE

NDB706A

NDB706AE

NDB706B | 18 35/10 70
NDB706BE

NDBBOBA | 25 24/10 48 100
NDBBOBAE

NDB606B | 28 21/10 42
NDB606BE

NDB506A | 50 13/10 26 60
| NDB50BAE

NDB506B | 60 12/10 24

| NDB506BE

NDB40BA | 100 | 7.5/10 15 40
NDBA40BAE

| NDB406B | 150 6/10 2
NDBA406BE

NDB705A | 15 40/10 75 150
| NDB705AE

| NDB705B | 18 35/10 70
NDB705BE

| NDB605A | 25 24/10 48 100
NDB60SAE

| NDB605B | 28 21/10 42

| NDB605BE

NDB505A | 50 13/10 26 60
NDB505AE

NDB505B | 60 12/10 24
NDB505BE

NDB405A | 100 7.5/10 15 40
NDBA405AE

NDB405B | 150 6/10 12

| NDB405BE
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TO-263AB Logic Level DMOS ; n

N Channel N Channel

| NDB710AEL | 38 215 | 42 150

NDB70BAEL
 NDB710AL | NDB706AL
NDB710BEL | 42 21/5 40 NDB706BEL | 18 35/5 70
[ NDB710BL NDB706BL
[ NDB610AEL | 65 13/5 2% | 100 NDBBOBAEL | 25 24/5 48 | 100
| NDB610AL NDB6OGAL
| NDB610BEL | 80 12/5 2% NDBGOGBEL | 28 21/5 4
[ NDB610BL NDBG0GBL
NDBS10AEL| 120 | 7.55 15 | 60 NDB50BAEL | 50 13/5 % | 60
~ | NDB510AL NDB50BAL
| NDBS10BEL| 150 |  6.5/5 13 NDB506BEL | 60 12/5 2
NDB510BL NDB506BL
NDB410AEL | 250 455 8 40 NDB40GAEL | 100 |  7.5/5 15 | 40
NDB410AL NDB40BAL
NDB410BEL | 300 | 3.5/ 7 NDBA40BBEL | 150 6/5 12
NDB410BL NDB406BL
| NDB708AEL| 22 19/5 60 | 150 NDB705AEL | 15 40/5 75 | 150
NDB708AL NDB705AL
NDB708BEL| 25 18/5 52 NDB705BEL | 18 35/5 70
| NDB708BL NDB705BL
NDBGOSAEL | 42 18/5 36 | 100 NDBGOSAEL | 25 24/5 48 | 100
| NDB6OSAL NDB605AL
| NDB6OSBEL | 45 16/5 32 NDBGOSBEL | 28 21/5 42
| NDB608BL NDB6O5BL
| NDB50BAEL | 80 95/5 19 | 60 NDBSOSAEL | 50 13/5 % | 60
| NDB508AL NDB505AL
NDBS08BEL | 100 |  8.5/5 17 NDB50SBEL | 60 12/5 2
NDB508BL NDB505BL
NDB40SAEL | 160 |  55/5 1| 40 NDB40SAEL | 100 |  7.5/5 15 | 40
NDB40BAL | NDB405AL
NDBA40SBEL | 200 5/5 10 | NDBA40SBEL | 150 6/5 12
NDBA408BL [ nDB405BL
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TO-252 (D-PAK)

DMOS

N Channel

TO-252 Logic Level

DMOS

N Channel

NDD506A NDD506AL

NDD506AE NDD506AEL

NDD506B 60 9.0/10 18 72 NDD506BL 60 9.0/5 18 72
NDD506BE NDD506BEL

NDD406A 100 | 7.5/10 15 40 NDD406AL 100 7.5/5 15 40
NDD40BAE NDD40GAEL |

NDD406B 150 | 6.0/10 12 40 NDD406BL 150 6.0/5 12 40
NDD406BE NDD406BEL

MTD3055E 150 | 4.0/10 8 20 MTD3055EL 180 6.0/5 12 40

b
G0-252
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SOIC-8 Dual/Single DMOS

* Second source of Siliconix Little Foot™ SI9xxx Series.

N Channel
NDS9410 0.03 0.05 7 2 Single 3
NDS9936 0.05 0.08 5.0 2 Dual 1
NDS9945 0.1 0.2 35 2 Dual 1
NDS9955 0.13 0.2 3 2 Dual 1
NDS9956 0.1 0.2 35 2 Dual 1
NDS9959 0.3 0.5 2.0 9 Dual i

P Channel

NDS9400 0.25 04 -2.5 2 Single 3
NDS9405 0.1 0.16 -4.3 2 Single 3
NDS9407* 0.15 0.24 -3.3 2 Single 4
NDS9430 0.06 0.1 =53 2 Single 4
NDS9933 0.13 0.21 3.2 2 Dual 1
NDS9435 0.07 0.1 -5.3 2 Single 4
NDS9433 0.075 0.11 5.1 2 Single 4
NDS9947 0.11 0.19 -3.5 2 Dual 1
NDS9948* 0.25 0.5 -2.3 2 Dual 1
NDS9953 0.25 0.4 -2.3 2 Dual 1
* Advance Information.
SOIC-8 SOIC-8 S0IC-8 S0IC-8
S1[ 1] 18]D1 Sq[1] e [ 81Dy NC[T] 81D s [} 181D
G1[2] [7]D1 G1[2 S} 5 8 [ (7D} - “si 2] [7]D
$2[3] (6102 Sp[3] . [BID2 S [3] [ 610 s [3] [ 610
G2[ 4] | 5]D2 Go[4] 51Dy G [ [ 5]D G [4] [5]D
Top View Top View Top View Top View
Pin Qut 1 Pin Out 2 Pin Qut 3 Pin Out 4
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SOIC-8 Dual/Single DMOS (continued)
Complemetary N-P Channel

NDS9942 0.125 0.25 3 2 N Channel 2
0.2 0.35 -2.5 P Channel
NDS9943 0.125 0.25 3 2 N Channel 2
0.16 0.3 2.8 P Channel
NDS9952 0.1 0.15 3 2 N Channel 2
0.25 0.4 23 P Channel
NDS9958 0.1 0.15 35 2 N Channel 2
0.11 0.19 -3 P Channel
SoIC-8
s <3
\1@@
S0IC-8 S0IC-8 S0IC-8 S0IC-8
S1[1] [8]D1 S1[1] o [8]D1 NC[T] [8]D S [1] [8]D
G1[ 2] [ 7]D1 Gi[2 [7]1D1 S [2] [ N [7]D
S2[3] 51Dz 82l 8] - frlBs ST [6]D S [3] (61D
G2[ 4] | 5]D2 G2[4 [5]D2 G [4] [ 5]D G [4] [5]D
Top View Top View Top View Top View
Pin Out 1 Pin Out 2 Pin Out 3 Pin Out 4
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« Special package technology to reduce package resistance.

« High cell density (5 million cells /in®) for low on-resistance.

N Channel

NDS8410*

0.015

TBD

Single

NDS8936*

0.03

TBD

Dual

* Advance Information.

P Channel

NDS8330* 0.03 TBD =0 25 Single
NDS8847* 0.06 TBD -3.5 2 Dual
* Advance Information.
SOIC-8 SOIC-8
$1[1] (8]S4 D [1] [ 8]D
G1[2] [7]D1 s [2] (718
$2[3] [ 6]S2 s [3] [6]s
627 5102 6 [4] 510
Top View Top View
Pin Out 1 Pin Out 2
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SuperSot DMOS (SOT-23)

* High current handling
 High cell density (5 million cells/in®) for low on-resistance.

@ 1unoy\ adens

S39JIA0

TO-236* 400
NDS352P TBD 0.5 0.6 TO-236* 400

NDS351N

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.

G
S
TO-236
(SOT-23)

TO-226, SOT-223 DMOS

| 100V | BUK482-100* S0T-223

* Advance Information.

TO-226

S
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Signal DMOS (TO-92, TO-236)

BSS123 10.0@4.5V 08t02 |TO-236™
NDS7002A 2.0 3.0 0.28 1t02.5 |T0-236* 300
MMBF170 5.0 0.5 08t03 |T0-236* 300
2N7002 7.5 7.5 0.115 1t025 |T0-236* 200
BSS138 35 6.0@4.5V 0.22 08to1.6 |T0-236* 300
NDS0610 10 20@4.5V 0.12 -1t0-3.5 |[TO-236* 300

BSS84** 10 0.13 -08t0o-2 |T0-236* 300

* TO-236AB is standard for all devices.
Please refer to Surface Mount section for TO-236 Device Marking.
** Advance Information.

TO-236
(SOT-23)
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JFET General Purpose

P Channel

t=typical value

2 T0-236*
40 1 75 | -15 | 1000 | 1.5 2 115 | 100 |[TO-236* 61U
40 18 9 | =13 [F1000&E2 & 115 | 100 |TO-236* 61V
30 0.5 2. |15 1 6 15 | 120 5 t10 | 1000 | TO-236* 62S
30 1.5 | 45 [ -15 1 8 18 | 120 t5 t10 | 1000 | TO-236* 62T

* TO-236AB is standard for all devices.

N Channel

i 4 T0-236*
25 0.5 6 15| 10 2 B T0-236* 6D
25 ) 7 1511 10 15| BS T0-236* 61S
25 2 8 15 | 10 2 6 T0-236* 61T
40 03 | 15 |20 | 10" |05 T0-236* 62P
40 0.8 4 20 | 10 il T0-236* 62Q
40 2 10 | 20 | 10 1.8 T0-236* 62R
* TO-236AB is standard for all devices.
t=typical value
G
D
S
TO-236
(SOT-23)
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JFET RF, VHF, UHF Amplifiers

N Channel

30 I s 4 | 400 | 100 | 400 4 108 4 400 |TO-236* 6A
25 0371 3 15| 100 | 2.5¢] 100~ 75 5 100 ] 1 3 100 |TO-236* 6B
25 05| 4 [15] 10 | 3 | 400 | 100 | 400 9 1 4 400 |TO-236* 6M
25 2 6 [15] 10 | 3.5 | 400 (100 | 400 5 1 4 400 |TO-236* 6H
30 2 6 [15| 1 |[t4.2| 400 | t80 | 100 T0-236* | 63Q
30 05| 3 |15| 1 [t3.0| 400 | t80 | 100 T0-236* 60
25 1 4.1 104 1 | 10 |-0.001 |-150-(-0:001 | ‘7.5 | 25 TO-236* 6U
25 200165 | 1os: 8 | 0.001 | 150 | 0.001| 7.5 | 25 T0-236* 6T
* TO-236AB is standard for all devices.
t=typical value
D
S
TO-236
(SOT-23)
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JFET Switches/Choppers

P Channel

5 1 7 TO-236*
30 3 6| =15 1 100 1 25 7 30 | 38 |[TO-236* 61P
30 1 4 1185 i 150 1 25 7 42 | 60 |TO-236* 61Q
30 5 10 [-15] 10 85 1 1 5.5 5 |[T0-236* 6V
30 3 61 | =t5: 10 125 0.5 1 5.5 10 |T0-236" 6W
30 1 4 |[-15]| 10 250 0.25 11 559 |5 |1 15 T0=236* 6X
30 0:81°[2.25 || 15" 10 300 0.1 11 55012008 [+:20 7 T0=236" 6Y

* TO-236AB is standard for all devices.

N Channel

5 1 1 5 TO-236*
40 2 7120 1 50 1 16 5 35 | 60 |TO-236* 61K
40 1 5 HiR20 1 80 1 16 5 60 | 80 |[TO-236* 61L
40 4 10 | 20 1 30 1 14 35 | 15 [ 20 |TO-236" 6J
40 2 a4 20 1 60 1 14 | 35 [ 15 /| 35 |T0-236* 6K
40 0.5:1 3 |20 1 100 1 14 | 35 | 15 | 55 |T0-236* 6G
30 4 10 | 15 | 05 25 18 9 25 |T0-236* 61M
30 2 15| 05 40 18 10 | 50 |TO-236* 6F
30 0.8 15 | 05 60 18 20 | 100 |TO-236* 6N
35 3 10 | 5 | 1000 30 1 TO-236* 6P
35 | 5 | 1000 50 1 TO-236* 6R
35 0.5 5 | 1000 [ 100 1 T0-236* 6S

* TO-236AB is standard for all devices.

s
TO-236
(SOT-23)
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JFET Ultra Low Input Current Amplifiers

N Channel

TO-236*

40 10 10 1 80 250 1.5 |T0-236* 61C
40 10 10 1 100 | 330 1.57 | T0-236* 61E
* TO-236AB is standard for all devices.
G
D
Dl
TO-236
(SOT-23)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

8-12




Dual JFETs

N-Channel
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Silicon Single Junction Diodes

200 | BAS21 100 | 10 | 100 | 50 {T0-236 1 A82
| wmBD1401 100 | 10 | 200 | 50 |TO-236* 1 29
MMBD1402 100 | 10 | 200 | 50 |T0-236* 2 31
- | MmBD1403 100 | 10 | 200 | 50 |TO-236* 3 32
- | MMBD1404 100 | 10 | 200 | 50 |T0-236 4 33
[ mmBD1405 100 | 10 | 200 | 50 |T0-236 5 34
MMBD1501A 1.0 %1 200 T0-236* 1 11A
| MMBD1502A 10 11 200 T0-236* 2 12A
| MMBD1503A 1.0 11 200 T0-236* 3 13A
| MMBD1504A 1.0 11 200 T0-236* 4 14A
| MMBD1505A 10 11 200 T0-236* 5 15A
| BAs20 100 | 10 | 100 | 50 |T0-236" 1 A1
FDLL300 10 10 | 200 LL-34 BRN/GRN
FDLL3595 1.0 10 | 200 LL-34 ORN/YEL
120 | BAS19 100 1.0 100 50 |T0-236* 1 A8
~ [Bas29 100 | 084 | 50 | 50 |T0-236 1 L20
BAS31 100 | 084 | 50 | 50 |T0-236* 3 L21
| BAS35 100 | 084 | 50 | 50 |T0-236 5 L22
[ FDLL4148 25 10 10 | 40 |LL-34 BLK/BRN
| FDLL4448 25 10 | 100 | 40 [LL-34 BRN/BLK
: | FDLLO14 25 1.0 10 | 40 |LL-34 BLK/BRN
[ wmBD1201 25 10 | 200 | 40 [T0-236" 1 24
| MMBD1202 25 10 | 200 | 40 |70-236% 2 25

* TO-236AB is standard for all devices.
** Color Code: BLK=Black; ORN=Orange; BLU=Blue; BRN=Brown; YEL=Yellow; PUR=Purple; RED=Red; GRN=Green; GRY=Gray; WHT=White

KA LL-34
N
NC K
TO-236(1) TO-236(2) TO-236(3) TO-236(4) TO-236(5)
(SOT-23) (SOT-23) (SOT-23) (8OT-23) (SOT-23)
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Silicon Single Junction Diodes (continued)

MMBD1203 25 10 | 200 | 40 |T0-236* 3 26
MMBD1204 25 10 | 200 | 40 |T0-236" 4 27
MMBD1205 25 10 | 200 | 40 |T0-236* 5 28
MMBD4148 25 10 10 | 40 |T0-236" 1 5H
MMBD914 25 10 10 | 40 |T0-236" 1 50
BAS16 1000 | 1. 50 | 60 |T0-236" 1 A6
FDLL4150 100 | 10 | 200 | 40 |LL34 BLK/ORN
FDLL600 100 | 10 | 200 | 40 |LL34 RED/WHT
BAV70 5000 | 14 50 | 60 |T0-236* 4 Ad
BAV99 2500 | 1.1 50 | 60 |T0-236" 3 A7
BAW56 2500 | 1.1 50 | 60 |T0-236" 5 Al
| BAv74 100 | 10 | 100 | 40 |T0-236* 4 JA
[ vMBD1701 50 11 50 | 070 |T0-236* 1 85
[ MMBD1702 50 11 50 | 070 |T0-236* 2 86
[ MmBD1703 50 11 50 | 070 |T0-236* 3 87
[ MMBD1704 50 11 50 | 070 |T0-236" 4 88
[ MMBD1705 50 11 50 | 070 |T0-236* 5 89

* TO-236AB is standard for all devices.

** Color Code: BLK=Black; ORN=Orange; BLU=Blue; BRN=Brown; YEL=Yellow; PUR=Purple; RED=Red; GRN=Green; GRY=Gray; WHT=White

~K K KA
A NC A
NC A K

TO-236(1) TO-236(2) TO-236(3) T0O-236(4) TO-236(5)
(8OT-23)  (SOT-23)  (SOT-23)  (SOT-23) (SOT-23)

Configuration i 2 3 4 5
PIN OUT
DIAGRAM ? i ; ; £
3
e
TOP VIEW
1 2 2 1 1. bg t g
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TO-236AB (SOT-23) Zener Diodes

MMBZ5226B 20 28 25 8A
MMBZ5227B 20 24 15 8B
MMBZ5228B 20 23 10 8C
MMBZ5229B 20 22 150 8D
MMBZ5230B 20 197 .50 8E BZX84C4V7 5.0 80 | 3000 Zl
MMBZ5231B 20 171 5.0 8F BZX84C5V1 5.0 60 | 2000 722
MMBZ5232B 20 1 5.0 8G BZX84C5V6 5.0 40 | 1000 73
MMBZ5233B 20 70| 50 8H
MMBZ5234B 20 70 |50 8J BZX84C6V2 5.0 10 | 3000 Z4
MMBZ5235B 20 50 | 3.0 8K BZX84C6V8 5.0 15 | 2000 75
MMBZ5236B 20 6.0 | 3.0 8L BZX84C7V5 5.0 15 | 1000 76
MMBZ5237B 20 8.0 | 3.0 8M BZX84C8V2 5.0 15 700 zZ7
MMBZ5238B 20 80 | 3.0 8N
MMBZ5239B 20 10 | 3.0 8P BZX84C9V1 5.0 15 | 500 78
MMBZ52408 20 17 | 3.0 8Q BZX84C10 5.0 20 | 200 79
MMBZ5241B 20 2 [ 20 8R BZX84C11 5.0 20 100 Y1
MMBZ5242B 20 30 | 1.0 8S BZX84C12 5.0 25 100 Y2
MMBZ5243B 9.5 13 | 05 8T BZX84C13 5.0 30 100 Y3
MMBZ5244B 9.0 15 | 81 8u
MMBZ5245B 8.5 16 | 0.1 8V BZX84C15 5.0 30 50 Y4
MMBZ5246B 7.8 17 -k QA 8w BZX84C16 5.0 40 50 Y5
MMBZ5247B 74 19.4]. 01 8X
MMBZ5248B 7.0 21 0.1 8Y BZX84C18 5.0 45 50 Y6
MMBZ5249B 6.6 23 | 0.1 8Z
MMBZ5250B 6.2 25 | 0.1 81A BZX84C20 5.0 55 50 Y7
MMBZ5251B 5.6 29 | 01 81B BZX84C22 5.0 55 50 Y8
MMBZ5252B 5.2 33 | 01 81C BZX84C24 5.0 70 50 ¥
MMBZ5253B 5.0 35 | 01 81D
MMBZ5254B 4.6 41 0.1 81E BZX84C27 2.0 80 50 Y10
MMBZ5255B 45 44 | 01 81F
MMBZ5256B 4.2 49 | 0.1 81G BZX84C30 2.0 80 50 Y11
MMBZ5257B 3.8 58 | 0.1 81H BZX84C33 20 80 50 Y12

NC
TO-236(1)
(SOT-23)
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Bipolar General Purpose Amplifiers and Switches
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BCP56 BCP53 1500 [ 40 |250 | 150 SO0T-223 | 1500
BC846 100 |110 0.01 {300 Typ | 100 TO-236* 350 | Note (1)
450 |2.0 100 T0-236* 350
BC856 100 | 125|475 (2.0 |300Typ (10 |10 |[TO-236* 350 | Note (2)
MMBT2907A | 600 |[100 |300 | 150 |200 TO-236* 2F
PZT2907A 600 |100 (300 |10 |200 50 SO0T-223 | 1500
BCP55 BCP52 1500 | 40 | 250 | 150 SOT-223 | 1500
BC817 BC807 1000 | 100 | 600 100 {200 Typ |10 |10 |TO-236* 350 | Note (3)/(4)
BC847 100 | 110 0.01 { 300 Typ TO-236* Note (5)
800 |2.0 10 |10 |TO-236* 350
BC850 100 |200 0.01 | 300 Typ TO-236* Note (6)
800 | 2.0 10 (4.0 |TO-236* 350
BCX19 BCX17 1000 | 100 | 600 | 100 | 100 Typ {10 [3.0 |TO-236* 350 | U1
BCX70 100 |120|630 |2.0 |125 T0-236* Note (7)
MMBT100 MMBT200 500 |100 450 |10 |250 10 (3.0 |T0-236* 350 |N1/N2
BC857 100 | 125|800 (2.0 |300Typ |50 TO-236* 350 | Note (8)
BC860 100 |125 (800 | 2.0 |300Typ |50 T0-236" 350 | Note (9)
BCX71 100 |120 | 630 |2.0 |125Typ |50 TO-236* 350 | Note (10)
MMBT2222A 500 [100 (300 | 150 |300 50 T0-236* 350 (1P
PZT2222A 600 |100 (300 |10 |300 20 SO0T-223 | 1500
PZT3904 200 (100 (300 |10 300 10 SO0T-223 | 1500
MMBT3904 200 |100 |300 |10 |300 10 |6.0 |T0-236* 350 |1A
MMBT4400 600 (50 |150 |[150 (200 20 |40 |TO0-236* 350 (83
MMBT4401 600 |100 |300 | 150 | 250 20 TO-236* 350 |2X
MMBT2907 | 600 (100 [300 | 150 |200 20 T0-236* 350 |2B
MMBT3906 200 (100|300 [10 |250 10 (5.0 |T0-236* 350 |2A
PZT3906 200 (100|300 {10 |250 10 S0T-223 | 1500
MMBT4402 | 600 (50 |150 [150 | 150 10 |4.0 |TO-236* 350 | 3N
MMBT4403 | 600 |100 [300 | 150 |200 10 |6.0 |TO-236* 350 |2T
BCW33 100 | 420|800 | 2.0 | 300 Typ | 10 | 5.0 |TO-236* 350 | D3
* TO-236AB is standard for all devices.
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Bipolar General Purpose Amplifiers and Switches (continued)

| BC848 .0 | TO-236* Note (11)-
800 | 2.0 10 | 4.0 | TO-236* 350
1 ‘ BC849 100 | 200 0.01|300Typ | 20 T0-236* 350 Note (12)
800 | 2.0 20 T0-236* 350
MMBT2222 500 | 100 | 300 | 150 250 20 T0-236* 350 1B
MMBT4123 200 | 50 | 150 | 2.0 250 20 T0-236* 350 ZE
BC858 100 {125(800| 2.0 | 300Typ | 10 | 10 |TO-236* 350 Note (13)
BC859 100 | 125|800 | 2.0 |{300Typ | 10 | 10 |TO-236* 350 Note (14)
MMBT4125 200 | 50 | 150 | 2.0 200 10 | 10 | TO-236* 350 ZD
BC818 BC808 500 (100 | 600 | 100 | 150 Typ | 10 | 4.0 | TO-236* 350 Note (15)/(16)
BCX18 500 {100 | 600 | 100 | 200 Typ | 10 | 3.0 | TO-236* 350 T2
- | BCX20 500 {100 | 600 | 100 | 130 Typ | 20 | 6.0 | TO-236* 350 u2
MMBT4124 200 (120|360 | 2.0 300 50 T0-236* 350 ZC
: MMBT4126 200 (120|360 | 2.0 250 50 T0-236* 350 ZF
Note :
(1) BC846 - Suffix/[Marking] : A[1A],B/[1B]
(2) BC856 - Suffix/[Marking] : A/[3A],B/[3B] c
(3) BC817 - Suffix/[Marking] : -16/[6A], -25/[6B], -40/[6C]
(4) BC807 - Suffix/[Marking] : -16/[5A], -25/[5B], -40/[5C] B
(5) BC847 - Suffix/[Marking] : A[1E], B/[1F], C/[1G] E
(6) BC850 - Suffix/[Marking] : B/[2F], C/[2G] (;‘(’n‘ _zgg)
(7) BCX70 - Suffix/[Marking] : G/[AG], H/[AH], JIAJ]
(8) BC857 - Suffix/[Marking] : A/[3E], B/[3F], C/[3G]
(9) BC860 - Suffix/[Marking] : A/[4E], B/[4F], C/[4G]
(10) BCX71 - Suffix/[Marking] : G/[BG], H/[BH], J/[BJ], K/[BK]
(11) BC848 - Suffix/[Marking] : A/[1J], B/[1K], C/[1L]
(12) BC849 - Suffix/[Marking] : B/[2B], C/[2C]
(13) BC858 - Suffix/[Marking] : A[3J], B/[3K], C/[3L]
(14) BC859 - Suffix/[Marking] : A/[4A], B/[4B], C/[4C]
(15) BC818 - Suffix/[Marking] : -16/[6E], -25/[6F], -40/[6G]
(16) BC808 - Suffix/[Marking] : -16/[5E], -25/[5F], -40/[5G]
* TO-236AB is standard for all devices.
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Bipolar High Speed Saturated Switching
Transistors
MMBT2907A | 45 | 100 (150|100 ({150| 0.4 |[150| 15| 200 |TO-236* 350 2F
BSR17A 70 |250| 10 |100| 10 | 0.2 | 10 (1.0 300 |TO-236* 350 u92
MMBT2222A 35 [285(150(100|150( 0.3 |150| 15| 300 |TO-236* 350 1P
MMBT3904 70 |250| 10 |100( 10 | 0.2 | 10 {1.0{ 300 |TO-236 350 1A
MMBT4401 35 | 255|150/100(300| 0.4 |150( 15| 250 |TO-236* 350 2X
MMBT3906 70 [300| 10 |100| 10 | 0.25 | 10 {1.0| 250 |TO-236* 350 2A
MMBT4403 35 | 255150100 (150| 0.4 |150( 15| 200 |TO-236* 350 21
MMBT2369A 12 |18 |10 |40 | 10| 02 |10 |1.0( 500 |TO-236* 350 1S
MMBT3646 18 | 28 |300| 30 |30 | 0.2 (30 |3.0| 350 [T0-236* 350 23
MMBT4209 15 120 |10 | 50 | 10 | 0.18 [ 10 |1.0( 850 [TO-236* 350 22
MMBT5771 15 (20 |10 | 50 | 10 | 0.18 | 10 |1.0| 850 |TO-236* 350 3R
BSV52 12 (18 | 10 | 40 | 10 [ 0.25 | 10 |1.0| 500 |TO-236* 350 B2
MMBT3640 25| 35 |50 80| 10 | 0.2 |10 |10 500 |T0-236* 350 2J
MMBT4258 15|20 |10 | 30 | 50 | 0.15 [ 10 (1.0 700 |TO-236* 350 78

* TO-236AB is standard for all devices.

E

10~
(SOT=23)

236
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Bipolar High Voltage Amplifiers

MMBTA42 500 | 40 | 30 0.5 205l /210 50 | T0-236* 350 1D
PZTA42 500 | 40 | 30 0.5 20..| 2.9 o0 +|-507:-223 1500
PZTA92 500 | 25 30 0.5 20511 20 50 |SOT-223 1500
MMBTA92 50051 2545 30 0.5 20 2.0 o0 [ T0-236" 350 2D
MMBT5551 600 | 80 | 10 0.2 ol 50 100 | TO-236* 350 3S
MMBT5401 | 600 | 60 | 10 0.5 BUSRIB/AN | 1007 [ 10-286" 350 21
MMBT5550 600 | 60 | 10 0.25 90| 5.0 100 |TO-236* 350 1F
* TO-236AB is standard for all devices.
¢
B
E
70 - 236
(S0T- 23)
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Bipolar Darlington Transistors

PZT7052 : 10,000 : S0T-223
1,000 | 1A
BCV27 BCV26 1 4,000 | 1 1.0 | 100|100 TO-236* 0.35 FF/FD
10,000 | 10
20,000 | 100
MMBTA13 0.3 5000 [ 10 [ 1.5 |[100(100| 125 |TO-236* 0.35 M
10,000 | 100
MMBTA14 03 |[10000| 10 | 15 |100|100| 125 |[TO-236™ 0.35 iN
20,000 | 100
PZTA14 PZTAG4 0.3 |[10,000|100| 1.5 |100|100| 125 |SOT-223 1.5
20,000 | 100
* TO-236AB is standard for all devices.
c
B
E
T0 - 236
(SOT=23)
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Bipolar High Current Drivers

MMBTAO06 | MMBTA56 | 0.5 |[100 100 0.25 [100| 10| 100 |TO-236*| 0.35 |1G/2G
MMBTAO5 | MMBTAS5 | 0.5 |[100 100 0.25 (10010 | 100 |TO-236*| 0.35 |[1H/2H
BC818 BC808 0.5 |100( 600 [100| 0.7 |500| 50 [ 100 Typ.|T0O-236* | 0.3 |Note(1)/(2)
BCX19 BCX17 0.5 (100|600 (100| 0.62 |500( 50 (100 Typ. | TO-236* 0.3 u2/12
BC817 BC807 0.5 (100|600 (100| 0.7 |500( 50 (100 Typ.|TO-236* 0.3 Note (3) / (4)
BCX20 BCX18 0.5 (100|600 100| 0.62 |500( 50 [ 100 Typ.|TO-236* 0.3 ut/m
* TO-236AB is standard for all devices.
Notes:
(1) BC818 - Suffix/[Marking] : -16/[6E], -25/[6F], -40/[6G e
(2) BC808 - Suffix/[Marking] : -16/[5E], -25/[5F], -40/[5G]
(3) BC817 - Suffix/[Marking] : -16/[6A], -25/[6B], -40/[6C] e
(4) BCBO7 - Suffix/[Marking] : -16/[5A], -25/[5B], -40/[5C] ¥
TO - 236
(soT=23)
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Multiple Bipolar Transistors—Quad

@ unoy\ aJeuns
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Ordering Information / Packaging Options e
]
=

Surface Mount Devices TO-236AB (SOT-23) s

For all surface mount devices, no suffix indicates Tape No suffix indicates Tape and Reel. 3,

and Resl. Tape and reel (7") standard pack 3000. §

TO-252 Thru Hole Devices 5

No suffix indicates Tape and Reel. 6

Tape and reel standard pack 2500. D0'35, D0'7, and DO-41 =

L86Z indicates Tube. No suffix indicates bulk packaging.

LL3 4 Standard Packaging Options:

No suffix indicates Tape and Reel. T50R indicates tape and reel with 50mm tape spacing.

Tape and reel standard pack 2500. T50A indicates tape and ammo with 50mm tape spacing.

S62Z indicates bulk pack.

SOT-223

No suffix indicates Tape and Reel (7").

Non-Standard Packaging Options:
T26R indicates tape and reel with 26mm tape spacing.
T26A indicates tape and ammo with 26mm tape spacing.

Minimum Order Quantity (Package Size)
Tape and reel (7") standard pack 2500.

S627Z indicates bulk pack.

Bulk Tape and Tape and
TO-263AB Reel Ammo
No suffix indicates Tape and Reel. D0-35 20K (5K) 20K (10K) 20K (5K)
Tape and reel standard pack 800. D0-35 Zener 20K (5K) 20K (5K) 20K (5K)
L86Z indicates tube. DO-7 6K (6K) 6K (6K) 6K (6K)
SOIC DO-41 12K (3K) 12K (3K) 12K (3K)

No suffix indicates Tape and Reel (13").
Tape and reel (13") standard pack 2500.
L86Z indicates Tube.

D84Z indicates Tape and Reel (7").
Tape and reel (7") standard pack 500.

METAL OR CHIPBOARD

RETAIN WITH ONE

89.0x6.4(3.5x 2.5) 1.19(.047) RADIUS MAX.
RUBBER BAND g, e (.03) MAX. __) |__ 5.46(.215)
WHITE CORRUGATED 4.70(.185)
OUTER LINER (2 TURNS) Ei OO 1 T VS O (W S Y O T l)
LABEL DNS 7628 T
(TYPE) ! T T
REEL QUANTITY CENTER LINE i i
£0.76(£.03) oy 51.56(2.03) 26.5(1.04
““““ 18k { :[ X | soss (2.003) 26.0(1.02)
ij L
RED (CATHODE) H Ik l J

2
S R e g f

WHITE (ANODE) tv— 101.6(4.0) 21 DIODES —-‘ 7.87(.310)
4.83(.190)

RED (CATHODE)

50 OR 60 POUND KRAFT PAPER TO BE WOUND
BETWEEN LAYERS OF DIODES 63.5(2.5) WIDE
MINIMUM 1/2 TURNS EXCESS

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Ordering Information / Packaging Options (continued)

Ordering information for TO-92 Transistors

No suffix indicates bulk packaging.
Standard Packaging Options:

1. D74Z and D75Z indicate Tape & Ammo box package.
Example: 2N3904/D74Z.Quantities are 2,000.

2. D26Z and D27Z indicate Tape & Reel package.
Example: 2N3904/D26Z. Quantities are 2,000.

D75Z Radial Ammo Pack

Ammo Pack equivalent to options D26Z,
D28Z, D10Z, D11Z. Specific option depen-
dent on feed orientation from the cartridge.
Round side of transistor on adhesive side of
tape.

D262 = flat side down,
tape left side of reel,
adhesive on top side,
large arbor hole.

D74Z Radial Ammo Pack

Ammo Pack equivalent to options D27Z,
D29Z, D89Z, D81Z. Specific option depen-
dent on feed orientation from the cartridge.
Flat side of transistor on adhesive side of
tape.

D27Z = flat side up,
tape left side of reel,
adhesive on top side,
large arbor hole.

Figure 1. Transistor Standard Options

The drawings show package TO-92 transistors, which is the most common product selected for tape and reel; how-
ever, the same information applies to other package styles, such as TO-237 and tall TO-92.

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Ordering Information / Packaging Options (continued)

3. Non-Standard Packaging Options

D28Z,0297,010Z,D11Z,D81Z, & D89Z indicates Tape & Reel package which can be replaced by the standard
options D74Z or D75Z. Reel quantities are 2,000.

D10Z = reverse
wound version of
option D28Z, adhesive
on bottom side, large
arbor hole.

Round side of transistor toward adhesive tape.

D28Z = flat side down,
tape right side of reel,
adhesive on top side,
large arbor hole.

D11Z = reverse wound
version of option D26Z,
adhesive on bottom
side, large arbor hole.

D81Z = reverse wound

adhesive on bottom
side, large arbor hole.

Flat side of transistor toward the adhesive tape.

D29Z = flat side up,
tape right side reel,
adhesive on tape side,
large arbor hole.

D89Z = reverse
wound version of
option D29Z, adhesive
on bottom side, large
arbor hole.

version of option D27Z,

Figure 2. Transistor Non-Standard Options

These non-standard options require special handling and re-reeling. This is reflected in longer leadtime and
increased cost. National Semiconductor does not recommend these reeling options.
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Ordering Information / Packaging Options (continued)

il e
e b sy ¥
| 4] T
M1 o ? wi i s2 — s
] L L g7
dug maray wll T I i i t
Dl L. =& &
.ﬂ_, bP—11 — L 1
P2 ‘.\ Do
p——— PO
R Note: The same dimensions apply to TO-226 and
MM Value Decimal Value g
Symbol (Min/Max) (Min/Max) TO-237 packages except for the following:
A 4.7 Max 0.185 Max ;
A1 4.4/47 0.175/0.185 Package | Symbol (nl’\lnn:lnmlauxe) De&% ‘;i')ue
T 3.7 Max 0.145 Max
B 2.5 Max 0.098 Max T0-226 A 9.1 Max 0.360 Max
H 27.0 Max 1.063 Max H 29.2 Max 1.150 Max
HO 15.5/16.5 0.610/0.650 T0-237 A 6.6 Max 0.260 Max
H1 18.5/19.5 0.728/0.768 H 98.9 Max 1.138 Max
AP +1.0 +0.040
Ah +0.8 +0.031
P 12.2/13.2 0.480/0.520
PO 12.5/12.9 0.492/0.508
P1 3.55/4.04 0.140/0.159
B2 6.05/6.50 0.240/0.254
F1 2.4/2.9 0.094/0.114
d 0.40/0.53 0.016/0.021
L 10.9 Max 0.429 Max
L1 4.0/6.6 0.157/0.260
5 0.66/0.96 0.026/0.038
t1 0.38/0.68 0.015/0.027
w 17.5/18.5 0.689/0.728
W0 5.7/6.3 0.224/0.248
WA 1.0 Max 0.040 Max
W2 8.5/9.8 0.335/0.385
DO 3.8/4.2 0.150/0.165
S 0,25 +0.010
St 4.69/5.28 0.185/0.208
S2 2.36/2.62 0.093/0.103
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Ordering Information / Packaging Options (continued)

@) @) @) @) (@) (@]
TOP TAPE THICKNESS [m] iml (m] [ml
0.10(000) W i i || | ||
10 - 236
EMBOSSED
CARRIER (SOT=23)
e - T
Figure 3. TO-236 and LL-34 Taping Specification
1.51(.063) 410(161)_ 10 PITCHES CUMULATIVE
1,50 (.059) 3.90 (.153) I%LE’}:NgSB(;N TARE
2.40 MAX.
(.094) 2.05(.081)  1.85(.073)
i 1.95(.077)  1,65(.065)
TOP /R
TAPE g
CENTER LINES)  3.55(.140)
} OF CAVITY ? 3.45(.136) 8.30(.327)
7.70(.303)

4.20 MAX.
(.165) [

i ¢ 3.80 MAX.

FOR MACHINE REFERENCE ONLY
INCLUDING DRAFT AND RADII

USER DIRECTION OF FEED
Figure 4. SOIC Taping Specification

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines

Package OUllines uaiile i - it i e S i e e i s i 10-1
D7 DA e Sebvmr o 38 o e ity 1 et Bl (PR = B0 ol o T o 10-1
DO=35 (B2 e 5 I Bl . e e W e I e o Sl R e e 10-1
DOA T (DA) . s it s L e S R S e S e SR R e 10-1
TO=18L(O2L rlelGNFates 5 ot LOM N ) et R e e o e C e i s i 10-1
T@39 (090N St Lo e R BRI e B A i e s e s 10-2
T3S () e P e e N S e s i e b L 10-2
TO52 (07 18) L it i el et aiite ot BN PR S (o O L by il e s 10-2
QR 7 R0 ol 20 SN, PR e B e I Sl e b s S e L g R 10-2
TOH2 (28525 28RZ0N8EN ina giseliz ort WIS EVEom i ol (05 T B 2 o e i e 10-3
TQ78N R, BN I Dt L s Son A e e e S R s R 10-3
TO-92(92794 G L 0 X L St ol B et e e e S e ol i e et el 10-3
TO-92 (92, 94, 96) TO-18 Lead Form T8 OPHON . » v v vl vvwn wmins oo onin s 10-4
TO-92 (92, 94, 96) TO-5 Lead Form -5 Option . ........... ..., 10-4
TO-921(97) TO-18llead EarmiaiB e e e e el T st Skt s 10-4
TIO=MA6I0MY L« e At A n b e S e e L SR e T e Bt U i i ) 10-5
TO2021(5615155: 56 o e o e S s PR s e s 10-5
O L2203 e g il b T e S I e ek e DO A e ey BRI Sl o b 10-6
TID226HA8) o e o e Rl o e e B B ol e AT e 10-6
TO=237 (SOOIl Al ot e Ol el SRR g R 10-7
Molded Dual-in-Line Package (39) (Diode Arrays) ..........c.coiiiiiiunnne.n.. 10-7
MoldediMinBIRP (BORGT) e i e e e o Waait i e e 10-8
B-SOIC BN vt ol e s s S BRIl S e e e 10-8
14-SOIC (S2)(DIOEE MBS 1 iead s s St < e ol et S b 0 el SOl o s s 10-9
18- SO SB)E ~ S o b s et | I e o A S e B Lo sn s 10-9
BB (DB W e e Sty el N A el | el A S e el e i S T 10-10
TiO:236 AA(AB)(SOTE2BY ' ot s o el L e S e s S 10-10
TO:236 AB 49N (SOIEZ3) gl Ml imn pliov A s Sl e s i il - 10-11
16-Lead Plastic (03) (Diode Arrays) . .. .. ..ouuuiit ittt annen s 10-12
T2 B R e R o e e i o 10-12
TO=251 (B AN AT v ot ke e SRS st s D R Sl R 10-13
TO268AB- o sta it bl el Wormegln's gh 2l Clleomtel 1 g el e L i r WS bgelt D 5 s 10-13
T e S e e e N e N S e T N e R IR 10-14
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Package Outlines

DO-7 (D1)

DO-35 (D2)

0.105
2.667) MAX DIA I] 1.u‘on
| 10.019-0.021 (25.40)
I 0.483-0.533) " || MIN
Y
1000
(25.40) 0.140-0.180
(3.556—4.572)
0.230—-0.275
(5.842—6.985) TJ
! [
1.000
(25.40) 0.019—0.021 DlA—>H<
[I__Y_ {0.483—0.533)
| 0.060-0.075
<> (1.524-1.905) """
DO-41 (D4) TO-18 (02, 11, 19)
0.029—0.031 fale=0250
T - (5.309-5.842)
0.737—0.787
( ) Ll 1.100-1.200 0.175-0.195 | om0 | pin| ¥ (02)
bt (27.94=30.48) (4.445-4.953) (4.318-5.334) (19)
(2'236_2‘540)‘7 SEATING PLANE 1 E
L] i izl 2 B
0.145-0.155 0.165-0.175 £
(3.683 —3.937) {4.191—4.485) i U || || 3 C
i o 000 [I_T[_
o 0.055—0.057 MAX 0.500
(1.397—1.448) 0.016-0018 || {1270)
’ 0.406-0.4
y (0.406-0.483) MIN = FET FET
0.100 N(02) | P (11)
| 0.050 {2.540)
(1.270) 1 S S
2 D G
3 G D

0.036-0.046 0.028-0,

{8141, 1&8»\//\/ y ©.711-1219)

048

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

TO-39 (09, 10)

TO-39 (17) Lo-Profile

0.350-0.370 - Pin il
{8.890-9.398) Pin | T 0.350-0.370
0.315-0.335 1 E (8.890-9.398) 1 E
(8.001 asus)"‘ 0.160-0.180 0.315-0.335 ) B
2 B {@.060-4572) "(a 001-8.509) "
0.240-0.260 2 C ‘ 3 ¢
{6.096-6.608) SEATING
SEATING f PLANE
1 PLANE 11
" u 0.500 ” [I ”
0.045 12300
{1.143) MIN
MAX i
i 0.016-0.019
0.009-0.125 o
G o000 _| . s o
(iz.70) (0.406-0.483) g.190-0.210 ST
e AT 0.190-0.210
{4.826-5.334)
M& 0.029-0.040
{0.660-1.016)
{0.737-1.016)
0.028-0.037 Ner ﬁx
{0.711-0.940) :< GHTiE nasn)
/<\w K\‘s;
TO-52 (07, 18) TO-71 (08, 12)
0.209-0.219 , 0.209-0219
(5.309-5.563) ™ 53095563 :
(5.309-5.563)
0.178-0.191 | 0.142-0.159 ™ ;
(4.521-4.851) {3.607-4.039) 0.178-0.191 0.188-0210 1 S1
L (@s21-4851) || ] {8.775-5.333) 9 D1
— SEATING PLANE J 3 G1
0.030 i 5 S2
{0.762) ﬂ [| ﬂ;, ||| " "I i 6 D2
MAX 0.500 N 0.030
0.016-0.019 J L 270 Pin | T(18) | FET (07) {0.762) ﬂ] ﬂ m l ) G2
(0.406-0.483) 1 E S MAX | L 0.500
0.016-0.019 (12.70)
(‘2“_523) Sl D (0.405—0.453)’1 MIN
0.050 ;
{t2m0) | g 5 Ly

0.028-0.048
0.711-1.219)

0.050
(1.270)

0.036-0.046

x
R 0.028-0.048
(0913- nso)\//\/ \/(um 1219)
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Package Outlines (contin

ued)

TO-72 (23, 25, 28, 29) TO-78 (24, 30)
0.209-0.230
5309-5.802) o8 SATEN,
0.175-0.195 | 0.170-0210 (a,aem.:sa)‘l 0.315-0.335
(4.445-4.953) (4.318-5.334) | (s.oom:sas)
SEATING PLANE 0.165-0.185
L (4.191-4.699) i
w50 T 1
s 0.040
i 0500 = 51) ”“ [l Im
0‘015—0.019__| 0.030 (1;.'1‘0) MAX I]I] ﬂ ["]
(0.406-0.483) (0.762) 1 g
—’l (0.406-0.483)
0.200
0.100 (5.080)
2 (2.540)
AN
(e o 45\/ o Pin | T (30) | FET(24)
(0.914-1.168) \ 0.029-0.045
{{ x\( (0.737-1.143) /\ ; ; 31
0.028-0.034
. FET . FET (0.711-0.864)

Pin | T(18) |\ o 5g) Pin| T(18) | prpg \< 2 E; g;
| E S 1 E 5 450 6 B2 D2
2 B D 2 B G 7 c2 G2
3 C G 3 C D
4 |GND |CASE 4 | GND | CASE

TO-92 (92, 94, 96)
175 - 0. 96
S — ; pin |0
0.085 5 DEG. NOM r— T | FET
0.000 : sz ) | 4 -\\ 0.175 — 0.185 ! . '
( eéiss ) T “~/’ ( 4.450 — 4.700 ) 2 E D
SEATING 15 3.]:B S
0.025
T ( 0635 )
MIN
0500 (92) STD
( 1270 ) Pin
¥ FET | DMOS
1 C G S
i UNCONTROLLED LEAD DIA 2 B S G
0.046-0.055 3 E D D
( 1.143-1.397 ) P 0.016
0.096-0.108 __I Mir&;‘fmopﬁxssl)q _—I I-._ (w )
( 2419-2.807 ) & (94)
Pin
( %')— T 0.135—-0.145 T FET
b 1 T 3 ( 1.143-1.397 ) et 1 B S
= 22166
10 DEG. NOM 3 I"E | D

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

TO-92 (92, 94, 96) TO-92 (92, 94, 96)
TO-18 Lead Form -18 Option | TO-5 Lead Form -5 Option
= L 5 DEG. NOM
0.175 — 0.185 I o175 — 088 |
( 4;50 = 441,70 ) I A ( % o ] P (4450 - 4700)
ﬁ L NOM (!ﬁa)
0.050 — 0.100 i / T
( 9525 )T H “ ( 1.270 — 2540 ) f i &
s 00 tas
k1o o0 ) —— o018
{4 AFTER LEAD Giodio )
poems Gt [ o oo, a3
DIA PIN CIRCLE P s
Z \\ 9190 — 0210
1
10 DEG. NOM
10 DEG. NOM
TO-92 (97)
TO-18 Lead Form STD*
0.175 — 0.185
( 4.450 — 4.700 ) 5 DEG. Nou
{ Pin Ll
0.175 - 0.185 ~ b oos T FET | DMOS
( 4.450 — 4.470 ) N ( 0.635 )MIN 1 E D g
j 5 | s | o
0.050 — 0.100 C G D
( 9525 ) ( 1.270 — 2.540 )
gooao 0D
*‘““_(ggig:ggi;) — |— 0.016
0.090-0.110 AFTER LEAD FINISH ( %3;{0 )

( 2.200-2.790 )
DIA PIN CIRCLE

10 DEG. NOM

*Note: All package 97 or 98 transistors are lead-
formed to this configuration prior to bulk shipment.
Order L34Z option if in-line leads preferred on these
package codes.

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

TO-116 (01)

00200025

0.008—0.012
(0.508—0.635 T03=0.30)
0.740—0.770 _i— % % " :
= (18.80 —19.56) kT K % Pin T Pin T
30° | 1 C1 8 C3
ol AL e S 0.035-0.045 _ 2 B1 9 B3
7. & '8 4 ¥ .. ke (0.889-1.143 0.090-0.110
0.240-0.260 O - [~ (2.285—2.794) S EU e
(6.096— 6.604) . 4 NC | 11 NC
e [~ 0.040-0.050 5 [SERE 24 | E4
H.H '\f' LLH H.H H_H Lu,l t (1.016—1.270) 6 B2 13 B4
u.u45—u.uasJ L 0.070—0.080 | 0.200-0.310 7 | C2 | 14 | C4
* (1.143—1.651) (1.778—2.032) = {7.366—7.874)
= === ] 0.015 ' = '
0.200 (0.381)
(m&)) NOM 0.010—0.020
SEATING ! {0.229—0.508)
PLANE A 0.100—0.150 A 0.009—-0.011
(2.540—3.810) (0.229-0.279)
0.090—0.110 4>i L JLMW 0.020 0.375
(2.286—2.794) (0.406—0.508) (9.525)
Ll 0.027-0.037 NOM
{0.686—0.940)
STANDOFF
WIDTH
TO-202 (51, 55, 56)
0240 - 0.260
(6.098— 6604)
0.360-0.400
(9.144— 10.16 ‘T{ "‘"
0.110 - 0.120 120 t i
j e T Pin | T(51) | T(55) | T(56)
T 0.480 — 0.520 1 E E B
(12.192-13.208)
0128 - 0152/ _L 2RHC | B C
B (3.251-3.353) | 3 B (0 E
ﬁ 0.285 — 0.315
LT l f‘_::w 8.001)
0.405 — 0.425 0.060
(10.287-10.795) (‘lig?)

-~ 0.095 — 0.105
(2.413-2.667)
0.019 — 0.026

014708 =-0:100

[ (4.318-4.826) T
0.047 - 0.049

(1.194-1.245)

0.026
(0.860)

(0.483-0.660)

0.095 — 0.105

[ (2.413-2.667)

0.185 - 0.205

45

—=d

(4.953-5.207)

0085 - 0.078
(1.651-1.905)
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Package Outlines (continued)

TO-220 (37)

— SEATING PLANE
0.175-0.185

s
0.395-0.420 (4.445-4.699) PIN | T(37) | F(@37)
0.100-0.120 (10.033-10.668) 0.048-0.052 i B G
X -3.048 (1.219-1.321)
(2.540-3.048) —‘ i—'— S 2 c D
@ 0.240-0.260 3 S
(8.096-6.604)
¥ il
0.560—-0.625 2 PLCS
(12.224-15.875) (
# et
0.500-0.562
(12.70-14.275) 0.130-0.160
(3.302-4.084)
0.045-0.060 0.090-0.110 0.013-0.025
(2 286-2.794) [ SRR
(1.143-1.524) (0.330-0.635)
0.020-0.035 0.090-0.115
(0.508-0. 889) 0.190-0.210 (2.286-2.921)
(4.826-5.334)
TO-226 (99)
0.175 - 0.186
(4.450 - 4.700 ) g psc. Nou
T PIN | T(99)
0.150 - 0.180
s sy ( 3810 - 4.572 ) }_ 05 1 C
== ( 1.651 )
(7.620 ) ~
NOM i 2 B
SEATING PLANE _}_ \ e v e 3 E
ol
0.500 0.015
( 12.700 ) ( 0.381 )
MIN
At S 0
0.016 - 0.021
"”"(0410—0533) 0.016
AFTER LEAD FINISH ( L )
0.000
( 2.286 )
R NOM
0.135 - 0.145
( 3.420 - 3.683 )
: :’7:)::__ :’:::) 0.045 — 0.055
10 DEG. o ( 1143 = 1143 - 1397 )
2 PLCS

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

TO-237 (90, 91)

0.1756 — 0.185

(72450 — 4.700 )
BI020, = aner BN = e PIN T(90) | T(911)
S 1 \ fo———( 4.080 — 4.320 ) 5 DEG. NOM 1 B c
0.100 N 2 PLCS
(2540 ) I 0050 2 c B
Nay —F (Lz70)
0.175 — 0.185 . 3 E E
( 4450 — 4.470 ) (0‘2’952)
2
SEATING PLANE  __ i
0500
( 1270 )
0oao 0
0.016 — 0.021
—~t—( 0.410 - 0533 ) apis
AFTER LEAD FINISH ( 0:410)
0.090 o
) 0.135 — 0.145
MO ( 3.429 - 3.683 )
H086 R0 0.045 — 0.055
(1143 - 1397) o 7w ( L143 — 1287 )
2 PLCS
0.770
0.090
ool (19.558)
oos2 (22867 rt‘- MAX
(2.337) o ] [13] [iz] [11] [io] [5] [®]
DIA NOM
PIN NO. 1 IDENT\ [:.::z::(::;
* =0.
e
O T2 a7 Tof s Le1 2
0.300-0.323 0.030
(7.620-8.128) oot
(0.762) 0.040
MAX 0.065 e 0,13(12:.(:::
4 1.651) TYP (3302%0.121)
_—{ —y | _I
e pmi 3333, 02
(0.508)
0.0750.015 ‘:'1::,
+0.025 (1:905:20.381) g 100 o ‘““’“,OE MIN
0320015 (2 5“" (0.457+0.076)

+0.635
(s 2557 - m)

sauljinQ abeyoed
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Package Outlines (continued)

Molded Mini-DIP (60, 67)

0.378-0.400
0.090 R
' (3.629-10.16) ”
(2.337‘ (2.286)—=| Pin (60) (67)
o an | [ 5] [ e
NOM I
PIN NO.1 IDENT 10:250:501005 2 St D1
\ (6.350%0.127)
e ] 3 D1 NC
0o0ss o1 2] 3] 145 4 Gl G
(1.143)»—61 e
0300-0.320 —o (i 0.040 5 S2 S2
— : (0.762) —
(7.620-8.128)  MAX 0.065 (1.016) 0.130+0.005 6 D2 D2
i (3.30220.127)
it 7 G2 | NC
| { 8 NC G2
: | 0.008-0.015 R
“b‘lr” 0.229-0.381) AE-E0 (UTOB)
0.045+0.015 ' 0.125 T
aam=oss 1 [ (3.175)
0.325+0.025 A=l 0.0180.003 MIN
~0.015 0.10020.010 uo.457=o.u7s)
(“-255f3i§§?) (2.5420.003)
0.016
(0.406) 45 0.037
=
_— - (0.9’39)
0.006 0.002 L ’ T
(0.152%0.050) A L
(l'—52’) 0.117+0.005
0.193+0.004 (4.496+0.127)
(4.902+0.102)
0.236+0.008

(5.994£0.203)

o it HHAHA |
0.195 +0.005 0.154
(4.953 +0.127) (3.912) r

mes
4+ HHHEH \

0.015 pjp. TYP
{0.381)

0.010 DIA, TYP
(0.254)

0.022 e 0.016 0.008
(0.558) 1‘ ] }‘—(0-406) (0.203)
0.050 0.150 G L 4

(1.270) (3.810)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
10-8



Package Outlines (continued)

14-SOIC (S2)
(Diode Arrays)

sauljinQ abeyoed

0.030 0.004 0.025 0.038—0.044
w762 " < o102 PP ~ {0635 (0.965—1.118)
7 e g el R &
ﬂ H H H ﬂ V 0.230 —0.242
el (5 (5.842—6.147)
) T 0.154
0.025 (39 2’
{0.635) Y
8 8 10 1 12 1 1 tmaﬂ;u'w
(0.965—1.118)
0.340 0.015 0.015 0.025  0.060
DIA TYP S0 g5e REF4>l
] (8.636) (0.381) {.381) r (0.635) (1.524)
0.010 REF
DIATYP
= 0.254) \ [ \
Y
0°—8°TYP
0.050 s 0.016 0.020—0.024 0.004—0.008
(1.270) (0.406) (o.zua) > (0.508—0.610) (0.102-0.203)
TP TYP TYP
INDEX
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ 1 —
0.228-0.245
(5.791-6.223)
0.149-0.158
(3.785—4.013)
g 10 11 15 16
e 0385-03% 0.003—0.020
o—po| [
< (@.779-10.01) 0.229—0.508) ¥ l
0.007 —0.010 Y
0.178— 0254; 0.053—0.069
0°—g° Y
0.050 0.013-0.020 0.015-0050 , 00030010
(1.270) = {0.330—0.508) nsou) (0.381—1.270) (0.076 —0.254)
BSC
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Package Outlines (continued)

LL-34 (D3)

0.063-0.067
(1.600—1.702)

0.016—0.022 0.098 —0.102

0.016-0.022 | 00980102
{0.406-0559) | Zas9—2501)

0.130 -0.146

(3.302—3.708)

TO-236AA (48) (SOT-23)

0.015-0.018
(0.331—0.451)"' l‘ (88 0. 990
(2.108—2.489)
m ’ Pin| T(48) D(48) F(48)
1 C See G
0.047 —0.055 9 B Part D
(1.194—1.397)
3 E Number S
T |
0.035—0.040
> (0.889—1.016)
0.020—0.024 0.070—0.080
(0.508—0.610) (1.778—2.032)
0.110-0.120 0.033—0.047
I 21a—30t8) | [0.838—1.194)
\
0.003—0.005
+ {0.076—0.127)
l: 3 |

) +l
0.004-0.010
(0.102 —0.254)

0.018-0.024
(0.457-0.610)

Note 1: Meets all JEDEC dimensional requirements for TO-236AA.
Note 2: Controlling dimension: millimeters.
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Package Outlines (continued)

TO-236AB (49) (SOT-23)

0.015-0.018
(0.381-0.457) "l [" 0.083-0.098
(2.108—2.489)
[_._l i Pin| T(49) | D@49) | F(49)
|
| il C See G
0.047 —0.055 2 B Part D
{gse 1980 3 E Number S
T T ,

0.035—0.040
> (0.889—1.016)
0.020—0.024 |  0.070—0.080
] _
{0.508—0.610) (1.778—-2.032)
0.110—0.120 0.030—0.041
(2.794—3.048) 0.762=1.087)

|

le——

. 0.003—0.005
(0.076—0.127)
vy

Qs o g =
A

0.001-0.004
{0.025-0.102) pUAIIE =02
{0.457-0.610)

Note 1: Meets all JEDEC dimensional requirements for TO-236AB.
Note 2: Controlling dimension: millimeters.

HIGH(48) STANDARD(49)

5 '

0.004-0.010 0.001-0.004
(0.102—-0.254) (0.025—-0.102)

Note: Footprint is the same for standard and high profile
packages.
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Package Outlines (continued)

16-Lead Plastic (03)

(Diode Arrays)

____u.nz‘;—%usz;s; 0.008 -0.012
(DI {0.203-0.305)
0.740—0.760
{18.80—19.30)
NAANAANANAA
LIS S nahs 1e| 0.090-0.110
0.240—0.260 (1-905=2:155) (2.286—2.794)
{6.096—6.604) +
0.035—0.045 14 0.040 —0.050
lr' o e 0 G et i
0 1 12 13J14L15 16
0.045 —0.065 _.l 0.025
el e ——
{(1.143—1.651) (0.635)
0.200 oM 0.290—0.300
(5.080) H | (7.366—7.620)
MAX ¥
0.015
l =" T0.381)
i T [mihs 0.010—0.020
SEATING \ - u_t {0.254—0.508)
PLANE  §.100-0.150 I
(2.580—3.810) 3810) 0.009—0.011
{0.229-0.279)
0.090— ono’l L JL 0.016—0.020 0.375
(2.286 —2.794) (0.406 —0.508) (9.525)
NOM
0.027—0.037
(0.686—0.940)
STANDOFF
WIDTH

TO-252 (D-PAK)

. 0.085-0.095

0.255-0.265 —
(6.477—6.731) (2.159-2.413)
0.205-0.215 | 0.018-0.022 .
(5.207-5.461) "| 0.033-0.037 ‘1 (0.457-0.558) Pin| DMOS
(0.838-0.939) i
0.023-0.027 [ 0.038-0.045 1 G
0.584-0.685 -8 |_f 0.965-1.143
(0.584—0.685) T— 5 i —r( ) 9 D
0.096-0.106 0.235-0.245 3 S
O (2.438-2.692) (5.969-6.223)
i i o 0.033-0.043
T-U U i\ T (0-838-1.092)
0.020-0.030 f

(0.508-0.762)

4‘ ‘» 0.025-0.035 0.019-0.029
(0.635-0.889) (0.482-0.736)
0.090 NOM
(2.286)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

TO-251 (I-PAK)

0.085-0.095
.255-0.26 ~—f = 0.085-0.095
e ] (2:159-2.413) -
0.205-0.215 T | 0.018-0.022 Pin| DMOS
(5.207-5.461) - 0.033-0.037 " (0.457-0.558) G
‘ (0.838-0.939) e
0.023-0.027 { .038-0.
(0.584-0.685) J—Q 68 o L] (0.965-1.143) 2 D
T 0.235-0.245 8 S
(D\ (5.969-6.223)
1 0.083 NOM
0.350-0.380 (1.600)
(8.890-9.652)
0.025-0.035 __‘ L‘
(0.635-0.889) 0.015-0.025
0.090 NOM. (0.381-0.635)
2.286)BOTH SIDE
i) R 0020 - pae-ooe
/ (0.508) :
0.395 — 0.415
(10.03 - 10.54)_.
80" BOTH END 0.080 NOM yoo __0.175 - 0.185 N
( 1.524 ) (4.45 — 4.70) Pin| DMOS
‘—{ | 0.048 - 0.085 ] G
0.055 MAX (1.22 - 1.32)
(1.40) 2 D
b S L= 3 s

0.340 — 0.380
(8.64 - 9.652)

ks
3
il

0.050 — 0.070
(1.270-1.778)

0.048 - 0.055 055 IDJL A

0.190 - 0.230
(482 - 584)

(1.22 - 1.40)
0.090 - 0.110 090 - 0. 110 L
(229 - 2.79)
0.190 - 0.210
(483 - 5.33)
0.027 - 0.037
(0.69 - 0.94) ~
—-
7 0.014 - 0.022
//A (0.36 - 0.56)
sEcTion A-A
TYPICAL

0.575
(14.60

0.090 - 0.110

(2.29 - 2.79)

- 0.625

- 15.78)

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
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Package Outlines (continued)

SOT-223

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG

10-14

Millimetres Inches
POS
Max Min Max Min
A 1.70 1.50 .067 .060
Al 0.10 0.02 .004 .0008
B 315 2.95 124 116
B1 0.85 0.65 .033 .026
C 0.35 0.25 014 010
D 6.70 6.30 .264 248
£ 2.30 Nom .0905 Nom
el 4.60 Nom .181 Nom
E 3.70 3.30 146 130
H 7.30 6.70 287 .264
S 1.05 0.85 041 .033
t 1.30 1.10 .051 .043
0 10° Max 10" Max
o1 16° 10° 16° 10
62 16° 10° 16° 10
Notes:

1 Package outline exclusive of any mold flashes dimension.

2 Package outline exclusive of burr dimension.
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Coss-Reference of Devices
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

1N4448 1N4448 1N4728A 1N4728A 1N49 1N4148
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

o o | | owa s || mw  oewr |

2N7008 2N7000 2NB64A 2N2369A 25K118 2N4340
| | |
| owioss ownoss | 2N865A 2N2907 25K120 2N5484

|
2N706C 2N2369 2N869 2N4209 28K123 MMBFJ201
2N709 2N2369A 2N914 2N2369A 25K13 2N4340
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Coss-Reference of Devices (continued)

2SK39

!

oscior s |

PN4117A
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

BSR174 MMBFJ174 BUK456-60A NDP606B BZX55B27 BZX55B27

|
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

MPS2369 PN2369

MPS2713 2N3904

MPS3645 PN3645
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

|

PMBFJ309 MMBFJ309

NATIONAL SEMICONDUCTOR DISCRETE DEVICES CATALOG
11-30




Coss-Reference of Devices (continued)
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Coss-Reference of Devices (continued)

SMP60N06-14 SMP60N06-14
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Coss-Reference of Devices (continued)

ZVN3306A BS170
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